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Abstrakt	
Via	feltarbejde	i	2014,	hovedsagelig	i	Kibera,	undersøger	dette	speciale:	Hvordan	kan	energi‐
effektivitet	og	bæredygtighed	i	Umande	Trusts	Biocentre	forbedres	og	hvordan	kan	rege‐
ringsstøtte	og	nye	samarbejdsmuligheder	understøtte	denne	udvikling.	
	
Indledningsvis	forklares	biocentrenes	tekniske	baggrund	og	deres	sociale	kontekst.	Biocentre	
er	kombinerede	sanitets‐	og	energiløsninger,	der	producerer	biogas	fra	humant	affald.		Her‐
udover	er	biocentrene	i	højere	og	højere	grad	centre	for	sociale	aktiviteter,	der	tilvejebringer	
nye	services	til	slumområder.	
	
Baseret	på	et	teoretisk	afsæt	i	force	field	analyse,	multi‐level	governance,	energieffektivitets‐
analyse	og	stakeholder	analyse	foreslår	specialet	en	række	tiltag	til	at	øge	energieffektiviteten	
og	dermed	bæredygtigheden	i	Biocentrene.	Tilføjelse	af	andet	organisk	materiale	for	at	forøge	
biogasudbyttet;	omrøring	af	indholdet	for	at	øge	udbyttet	og	sikre	en	fuldstændig	fermente‐
ring;	udvidet	rørføring	for	at	sikre	tilstrækkelige	aftagere	til	gassen,	etablering	af	udtag	for	
restproduktet	for	at	lette	dets	brug	som	gødning.	
	
I	lyset	af	Kenyas	forfatning	fra	2010,	der	ændrer	magtfordelingen	mellem	det	nationale	og	det	
lokale	niveau	udforsker	specialet	dette	som	afsæt	for	nye	muligheder	for	implementering	af	
biocentrene	igennem	et	case‐studie:	Skolerne	i	Makueni	County.	
Analysen	påpeger	store	muligheder	for	samarbejde	mellem	Umande	Trust	og	”County	Gover‐
nment,	”	og	anbefaler	fremgangsmåder	for	det	konkrete	samarbejde	
Abstract	
Based	on	fieldwork	mainly	in	Kibera	in	2014	this	thesis	sets	out	to	examine:	How	can	the	en‐
ergy	efficiency	and	sustainability	be	enhanced	in	Umande	Trust	Bio	Centres	and	how	can	gov‐
ernmental	support	and	new	collaborations	sustain	such	development?	
The	technical	background	and	social	setting	of	the	Bio	Centres	is	explained.	Bio	centres	are	
combined	energy	and	sanitation	units	producing	biogas	from	human	waste.	Additionally,	the	
Bio	Centres	are	becoming	a	hub	for	social	change	bringing	new	services	to	the	informal	set‐
tlements.	
	
Based	on	force	field	analysis,	multi‐level	governance,	energy	efficiency	analysis	and	Stake‐
holder	analysis	the	thesis	suggests	a	number	of	measures	to	increase	the	energy	efficiency	
and	thereby	the	sustainability	in	the	Bio	Centres.		Adding	other	organic	matter	to	enhance	the	
biogas	yield;	stirring	the	content	of	the	digester	to	enhance	the	yields	and	ensure	complete	
fermentation;	extend	piping	to	ensure	sufficient	users	of	the	gas;	establishing	outlet	for	the	
residue	to	ease	use	of	residue	as	fertiliser.	
	
In	light	of	the	2010	constitution	of	Kenya,	which	initiates	new	divisions	of	power	between	the	
national	and	local	level,	the	thesis	explores	this	as	a	possibility	for	new	areas	of	implementa‐
tion	of	the	bio	centres,	explored	through	a	case	study:	The	schools	in	Makueni	County.	
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The	analysis	points	to	major	possibilities	for	cooperation	between	Umande	Trust	and	the	
county	government,	and	sets	out	recommendations	for	the	nature	of	the	cooperation.	
Preface	
The	present	thesis	marks	the	end	of	my	studies	at	Tek‐Sam	–Technological	and	Socio‐‐
economic	planning	at	Roskilde	University.	During	the	last	couple	of	years,	I	have	worked	with	
the	Bio	Centres	in	one	way	or	the	other.	
This	would	not	have	been	possible	if	Erik	Junge	from	VedvarendeEnergi	in	Denmark	had	not	
established	the	initial	contact	and	supported	the	work	as	well	as	engaged	himself	in	process;	
therefore	I	owe	thanks	you.	
It	would	also	not	have	been	possible	if	Umande	Trust	and	all	the	people	working	there	were	
not	as	welcoming	and	warmhearted	as	they	are.	This	includes	everybody	from	the	“lunch	la‐
dies”	to	mr	Joshia	Omotto,	whose	door	was	always	open.	I	am	grateful	for	the	insight,	support	
and	respect	I	received	working	with	Umande	Trust	–and	I	look	forward	to	revisit	many	times	
in	the	future.	
Therefore	a	big	and	warm	“ASANTE	SANA”	from	me	to	the	entire	staff	at	Umande	Trust.	I	am	
proud	of	being	a	part	of	your	journey.		To	Rikke	Lybæk,	my	supervisor:	“MANGE	TAK”	for	the	
supervision	and	fruitful	discussions	during	the	entire	process.	
Writing	a	thesis	is	something	ones	surroundings	are	a	part	of	and	to	all	who	have	helped,	lis‐
tened	and	have	been	there:	THANK	YOU	VERY	MUCH!	
	
In	loving	memory	of	Catherin	Mueni	(Kate)	a	good	friend	and	loving	mother	who	all	too	soon	
had	to	leave.	I	owe	a	lot	o	you;	you	are	truly	missed.	
	Reading	guide		
Abbreviations:	
- The	abbreviations	are	listed	on	page	XX.		The	first	time	they	are	used	in	the	text	it	in	
the	following	format:	Sub‐Saharan	Africa	(SSA)	
References:	
- References:	[References]	
- If	more	than	one	reference	is	used	they	are	separated	by	”&”	
Quotes:	
- ”Here	is	a	quotation”	[Reference].	Quotes	may	have	been	normalised	for	legibility.	
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1.	Introduction	
Energy	is	pivotal	to	our	existence	–	lack	of	access	to	electricity	and	a	dependence	on	tradition‐
al	energy	sources	such	as	wood	and	coal	is	at	the	same	time	a	result	of	and	a	cause	to	poverty	
[Kaygusuz,	2011].	
	
It	has	been	projected	that	there	will	be	more	than	9	billion	people	on	the	earth	in	2050,	an	
increase	of	about	2	billion	compared	to	2011	[UNFPA,	2009].	Practically	the	entire	population	
growth	is	anticipated	to	take	place	in	the	developing	countries	[FAO,	2011].	In	Sub‐Saharan	
Africa	(SSA)	fertility	and	future	projected	population	growth	are	much	higher	than	anywhere	
else	with	a	population	growth	of	+114%	yearly	[FAO,	2011	&	Cleland	et	al.,	2011].		
At	the	same	time	as	the	total	energy	consumption	rises	the	reserves	of	fossil	fuels	are	being	
depleted;	worldwide	80%	of	the	consumed	energy	originates	from	fossil	fuel	sources	[Fen‐
hann	and	Hinostroza,	2011].	The	following	quote	from	the	Danish	government’s	energy	strat‐
egy	of	2011	illustrates	the	present	energy	situation:	
	
“The	20th	century	was	largely	driven	by	access	to	cheap	and	abundant	coal,	oil	and	
gas.	In	the	21	century	new	ways	to	meet	our	energy	needs	has	to	be	found”	
[Energistyrelsen	p.3,	2011]	
	
Thus,	developing	countries	in	the	21st	century	face	a	dual	energy	challenge:	they	must	meet	
the	needs	of	the	2	billion	people	around	the	world	who	still,	to	this	day,	live	without	access	to	
modern	energy,	while	not	ignoring	the	need	for	a	global	transition	to	a	sustainable	and	re‐
newable	energy	system	[Kaygusuz,	2010	&	Kaygusuz,	2011].	
It	is	vital	that	these	challenges	are	addressed	to	ensure	sustainable	development;	i.e.	a	devel‐
opment	that	can	meet	our	current	energy	needs	without	compromising	the	ability	of	future	
generations	to	meet	their	future	energy	needs	[Brundtland,	1987	and	Kaygusuz,	2011].	
1.1	Energy	and	development	
Access	to	reliable,	affordable,	healthy	and	environmentally	acceptable	energy	is	a	prerequisite	
for	sustainable	development.	This	is	a	fundamental	determinant	of	a	positive	human	devel‐
opment,	contributing,	among	others,	to	economic	activity,	creating	income,	poverty	allevia‐
tion,	health,	education	and	gender	equality	[Edenhofer	et	al.,	2012].		
In	regard	to	economic	activity	access	to	reliable	and	affordable	energy	is	a	corner	stone.	Ac‐
cess	to	energy	opens	opportunities	for	small	businesses;	it	prolongs	the	workable	hours	by	
artificial	lightening	etc.	However,	in	order	for	it	to	be	real	poverty	alleviating	is	has	to	be	af‐
fordable.	In	line	with	Kosimäki		2011	access	to	energy	is	more	than	just	the	actual	access	to	a	
grid	it	is	pivotal	that	the	energy	is	provided	at	an	affordable	price	for	the	consumer.		
Additionally,	the	energy	must	be	sustainable	because	only	with	sustainable	energy	develop‐
ment	is	sustainable.	
1.1.1	Energy	and	health	
The	world	health	organisation	(WHO)	has	estimated	that	2	million	deaths	worldwide	are	di‐
rectly	attributable	to	indoor‐smoke	from	solid	fuels.	This	makes	smoke	from	solid	fuels	the	
10th	leading	cause	of	avoidable	deaths	worldwide.	Furthermore,	it	is	the	second	most	im‐
portant	environmental	cause	of	disease	after	contaminated	waterborne	diseases	[WHO,	2012	
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&	Polsky	and	Ly,	2012].	In	reality	most	of	the	2	million	avoidable	deaths	from	indoor	air	pollu‐
tion	occurring	in	developing	countries	thereby	making	indoor	air	pollution	the	6th	leading	
cause	of	avoidable	death	in	developing	countries	[Polsky	and	Ly,	2012].	
1.1.2	Energy	and	the	Climate	
The	promotion	of	modern	and	low‐emissions	stove	technology	for	burning	local	organic	fuels	
in	developing	countries	are	highly	cost‐beneficial	means	to	potentially	avert	a	significant	
amount	of	CO2‐equivalent	greenhouse	pollutants[Wilkinson	et	al	2009].	
Among	scientists	there	is	agreement	that	CO2	emissions	must	be	decreased	if	irreversible	cli‐
mate	change	is	to	be	avoided.	If	nothing	is	done	to	reduce	the	GHG	emissions	beyond	
measures	in	place	today,	emission	growth	is	expected	to	persist	as	a	result	of	the	rise	in	global	
population	and	economic	activity.	
Baseline	scenarios,	not	including	further	mitigation,	results	in	a	global	mean	surface	tempera‐
ture	increase	in	2100	from	3.7	°C	to	4.8	°C	compared	to	pre‐industrial	levels	[IPPCC,	2014	&	
Field	et	al.,	2014].	It	is	anticipated	that	climate	change	will	intensify	existing	climate‐related	
threats	and	create	new	threats	for	natural	and	human	systems.	Some	of	these	risks	will	be	
limited	to	a	particular	sector	or	region,	while	others	will	have	cascading	effects.	
Even	very	small	rises	in	temperature	has	a	negative	effect	on	certain	unique	ecosystems	and	
cultures	such	as	the	Arctic	and	Mauritius,	which	already	are	threatened	by	the	climate	chang‐
es.	
The	total	number	of	such	systems	at	risk	of	harsh	consequences	increases	with	additional	
warming	and	numerous	species	and	systems	with	limited	adaptive	capacity	are	in	very	high	
risk	with	additional	warming	of	2°C;	e.g.	the	Arctic‐sea‐ice	and	coral	reef	systems.	A	rise	of	2°C	
is	enough	to	result	in	a	higher	frequency	of	heat	waves,	extreme	precipitation,	and	coastal	
flooding	just	to	name	a	few	threats.	Consequently,	it	was	agreed	at	Cop	15	in	Copenhagen	De‐
cember	2009	that	the	increase	in	global	temperature	has	to	be	kept	below	2	degrees	Celsius	in	
total	i.e.	the	total	use	of	fossil	fuels	has	to	decrease	[Field	et	al.,	2014	&	UNFCC,	2009].	
1.1.3	Energy	and	Sub‐Saharan	Africa	
The	exceptional	economic	growth	and	performance	of	some	regions	of	the	developing	world	
has	improved	energy	access	for	many	communities	since	2000.	Good	progress	has	been	seen	
in	East	Asia	and	Latin	America,	as	electricity	grids	has	been	extended.	
However,	the	accessibility	of	modern	energy	in	SSA	continues	to	lag	far	behind	the	rest	of	the	
world.	In	SSA,	the	number	of	people	without	access	to	modern	energy	has	actually	increased	
since	2000,	despite	a	slight	increase	in	the	rate	of	electrification.	The	number	of	people	with‐
out	access	to	modern	energy	is	greatest	in	South	Asia.	
Nevertheless,	the	lowest	electrification	rates	are	in	SSA	[Kaygusuz,	2010].	Furthermore,	the	
number	of	people	relying	on	traditional	biomass	as	energy	supply	e.g.	for	cooking	in	SSA	is	
projected	to	increase	over	the	next	25	years.	This	increase	in	relying	on	traditional	biomass	
for	cooking	can	be	directly	linked	to	the	per‐capita	incomes,	which	are	not	expected	to	in‐
crease	enough	for	people	to	switch	away	from	traditional	biomass	use	[Brew‐Hammond,	
2010].	
In	2009,	it	was	estimated	that	585	million	people	had	no	access	to	electricity	in	SSA.	Unlike	
other	regions,	it	is	expected	that	this	number	under	the	current	conditions	will	rise	sharply	to	
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around	652	million	in	2030,	which	is	neither	a	sustainable	nor	an	acceptable	situation	[IEA	
and	WEO	2010	quoted	from	Bazilian	and	Welch,	2013].	
Additionally,	many	countries	have	decreased	their	population’s	reliance	on	solid	fuels.	How‐
ever,	SSA	countries	have	seen	large	increases	in	their	population’s	reliance	on	solid	fuels	be‐
tween	2000	and	2010	of	45%	and	31%	in	their	populations'	reliance’s,	respectively	[Polsky	
and	Ly,	2012].	
1.1.4	CO2	and	Sub‐Saharan	Africa	
The	average	CO2	emission	per	person	in	Africa	is	less	than	1	ton	per	annum,	equivalent	to	one	
fifth	of	Europeans	and	one‐thirtieth	of	The	North	Americans.	12%	of	the	of	the	world’s	popu‐
lation	live	in	Africa,	but	only	2.4%	of	global	CO2	emissions	come	from	this	continent.	
However,	this	is	not	the	result	of	a	"green"	energy,	but	rather	the	result	of	poverty.	Emission	
intensity	in	Africa	is	in	line	with	the	rest	of	the	world	‐	2.4%	of	the	world's	emissions	are	gen‐
erated	by	2.4%	of	the	world’s	income	[Collier	and	Venables,	2012].	
Because	of	their	dependence	on	rain	fed	agriculture,	large	parts	of	Africa	will	experience	the	
negative	consequences	of	the	unstable	weather	caused	by	the	changes	in	the	climate.	There‐
fore,	Africa	in	particular	has	an	interest	in	working	for	a	global	effort	to	reduce	global	emis‐
sions	[Collier	and	Venables,	2012].	This	and	the	fact	that	SSA's	long‐term	economic	growth	
and	competitiveness	depend	on	reliable	and	dependable	energy	sources	[Oneyji	&	Bazilian,	no	
year],	leads	to	a	general	consensus	on	the	urgent	need	for	more	and	better	access	to	afforda‐
ble,	clean	and	renewable	energy	in	SSA	[Bazilian	and	Welsch,	2013].	
1.2	Problem	field	–	informal	settlements	and	energy	
There	is	an	insufficient	availability	of	adequate	energy	to	meet	the	basic	needs	of	people	in	the	
urban	informal	settlements	communities	as	it	is.	Due	to	the	rising	prices	and	the	lack	of	fuel	
people	spend	a	lot	of	valuable	time	collecting	firewood	for	cooking	and	the	like.	
	Paradoxically,	it	is	a	likely	future	perspective	that	people	will	have	sufficient	amounts	of	food	
but	not	sufficient	amounts	of	energy	to	cook	it	[Dr.P.KJha	and	M.Sc.PhD.,	2011].	
	
It	is	estimated	that	40%	of	Kenya’s	population	is	urban	and	almost	half	of	the	entire	popula‐
tion	will	be	urban	by	2020	[GoK	2007		&	GoK	2008	].	The	numbers	of	urban	poor	are	expected	
to	rise,	as	the	agricultural	sector,	the	main	source	of	employment	and	income	for	the	majority	
of	the	rural	population,	cannot	meet	the	employment	and	aspirational	needs	of	the	young	and	
growing	population.	This	will	further	accelerate	rural‐urban	migration	[GoK	2007	&	GoK	
2008].	
Thus,	Kenya	is	faced	with	an	escalating	growth	within	the	urban	informal	settlements.	Along‐
side	the	increasing	urbanization	the	growth	and	development	of	informal	settlements	is	in‐
creasing.		When	talking	about	“living	in	informal	settlements”	it	is	crucial	to	understand	the	
magnitude:	More	than	34%	of	the	population	in	Kenya	live	in	an	urban	area	and	of	these	more	
than	71%	are	living	in	informal	settlements	[Mutisya	and	Yarime,	2011].	
The	annual	growth	rate	for	Kenya’s	informal	settlements	is	5%.	This	is	the	highest	in	the	
world	and	it	is	to	be	expected	that	this	will	double	in	the	next	30	years	if	no	positive	interven‐
tions	are	made	[UNPD,	2007].	
Informal	settlements,	e.g.	Kibera	in	Nairobi,	have	existed	since	the	birth	of	the	city	[Mitullah,	
2003].	These	informal	settlements	are	the	consequence	of	both	explicit	government	policy	
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and	decades	of	official	indifference.	The	illegality	and	hence	lack	of	recognition	of	the	informal	
settlements	as	residential	areas	denies	the	residents	a	range	of	utilities	necessary	for	a	good	
life,	essential	services	which	are	provided	by	the	government	to	residents	in	the	formal	areas	
in	Nairobi.	These	essential	services	include	water	supply,	sanitation,	electricity,	health	facili‐
ties,	education	and	infrastructure.	
Karekezi	et	al.,	2008	has	completed	a	review	of	the	government	expenditures	which	shows	
that	a	larger	proportion	of	the	government	financing,	subsidises	and	international	develop‐
ment	aid	is	designed	at	developing	modern	energy	infrastructures,	mainly	electricity,	that	for	
the	most	part	serves	the	need	of	the	urban‐based	formal	sector,	commercial	and	industrial	
sectors	and	medium‐	and	high‐income	urban	and	peri‐urban	households	[Karekezi	et	al.,	
2008].	
Energy	services	for	the	poor	in	urban	and	peri‐urban	areas	are	not	a	high	priority	on	the	de‐
velopment	agenda.	Despite	the	limited	access	to	modern	energy	services,	compared	to	the	
rural	poor,	the	urban	poor	tend	to	carry	out	activities	which	are	evidently	more	modern	ener‐
gy‐intensive	than	their	rural	equals,	both	at	household	and	small	business	level	[Karekezi	et	
al.,	2008].	Despite	the	benefits	of	access	to	modern	energy	services,	programs	are	often	set	
back	by	a	number	of	challenges	such	as	inadequate	institutional	frameworks,	policies	and	fi‐
nancing	options	[GNESD	2004].	
The	lack	of	good	governance	has	worsened	an	already	bad	situation	in	the	informal	settle‐
ments	and	has	been	a	catalyst	for	a	vast	amount	of	NGOs	working	within	the	informal	settle‐
ments	[Perscom.	Omotto,	fieldwork,	2014]	
1.2.2	Umande	trust	
In	early	2004	the	NGO	today	known	as	Umande	Trust	started	as	a	nameless	group	with	a	vi‐
sion	of	“A	society	in	which	communities	have,	as	a	basic	human	right,	access	to	safe,	adequate	
and	affordable	urban	services”.	The	name	Umande	is	not	chosen	at	random,	it	originates	from	
the	word	for	a	new,	fresh	beginning	or	an	unbiased	worldview	in	Swahili.	
	
Umande	Trust	uses	an	interdisciplinary	approach	in	teams	with	qualifications	that	includes	
community	organizers,	academics,	urban	planners,	water	and	sanitation	promoters,	human	
rights	activists,	architects,	engineers,	artisans,	social	scientists,	environmentalists,	gender	re‐
source	persons,	micro‐enterprise	advisers	and	finance	and	administration	personnel.	In	order	
to	improve	the	situation	in	the	dense	informal	settlements	of	Nairobi	it	is	necessary	to	find	
sustainable	solutions	using	as	little	space	as	possible.	As	a	way	to	fulfil	their	vision	Umande	
Trust	has	built	57	Bio	Centres.	
	
Bio	Centres	are	meant	as	a	hub	for	social	and	environmental	change.	They	have	toilets	and	
bathing	facilities	on	the	ground,	underground	the	Bio	Centre	has	a	low‐tech	digester	produc‐
ing	biogas	from	the	human	waste	from	the	toilets.	
In	this	way	they	create	renewable	energy	from	a	source	which	otherwise	would	be	considered	
waste	and	which	furthermore	poses	an	environmental	and	hygienical	risk	in	the	informal	set‐
tlements.	The	biogas	is	mainly	utilised	in	public	kitchens	or	schools	and	for	heating	the	water	
for	the	bathing	facility	at	the	Bio	Centre.	Furthermore,	the	Bio	Centre	has	one	or	two	addition‐
al	floors;	depending	on	the	local	community,	these	floors	are	being	utilised	for	other	purposes	
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for	example	for	meetings,	social	gatherings,	educational	seminars,	bank	business,	small	busi‐
ness;	basically	whatever	is	needed	here	and	now.	
	
The	Bio	Centres	are	actually	much	used	and	are	a	vital	part	of	the	local	community.	However,	
there	are	a	number	of	challenges	in	connection	with	the	sustainability	of	the	Bio	Centres	as	
hubs	for	social	and	environmental	change.	Thus,	Umande	Trust	is	continually	trying	to	im‐
prove	and	empower	the	Bio	centres	and	the	local	communities.	
	
On	the	7´th	to	9´th	of	February	2014	Umande	Trust	held	their	“Annual	program	review	work‐
shop”	where	key	members	of	the	staff	and	the	board	members	meet	and	discuss	the	future	of	
Umande	Trust;	both	the	day‐to‐day	operation	and	the	broader	visions	and	wishes	for	the	fu‐
ture.	After	a	fruitful	workshop	the	participants	summarises	the	main	challenges	for	Umande	
Trust	in	the	future.	Two	central	challenges	were:	Strengthening	the	partnership	with	the	
county	government	and	improving	the	Bio	Centres	as	energy	producers	i.e.	increasing	energy	
efficiency	in	the	Bio	Centres.	
These	challenges	are	not	chosen	at	random,	they	are	central	to	a	sustainable	development	of	
the	work	done	by	Umande	Trust.	The	need	for	focusing	on	the	Bio	Centres	as	energy	produc‐
ers	i.e.	taking	a	closer	look	at	their	energy	efficiency	is	evident	based	on	the	knowledge	pre‐
sented	in	the	introduction	and	the	problem	field;	energy	is	a	key	factor	in	development	and	
due	to	the	state	of	the	world,	the	energy	must	be	from	a	renewable	source.	
	
Umande	Trust	needs	to	improve	the	cooperation	with	the	county	governments	–for	several	
reasons.	
The	county	government	has	opportunities	for	funding	the	Bio	centres;	they	are	faced	with	
obstacles	which	the	Bio	Centres	can	counteract	and	may	have	possibilities	to	plan	for	in	a	
much	broader	perspective	than	Umande	Trust.	In	a	closer	cooperation	with	the	county	gov‐
ernments,	Umande	Trust	will	have	the	opportunity	to	reach	much	more	people	and	the	
unique	knowledge	concentrated	in	Umande	Trust	will	be	utilised	to	its	maximum.		
	
An	example	of	possible	cooperation	between	Umande	Trust	and	a	county	government	is	in	the	
schools;	the	sanitation	solution	at	schools	is	often	pit‐toilets	and	to	cook	the	school	meals	
most	of	the	schools	use	coal.	Pit‐toilets	are	unsanitary,	un‐environmental	and	dangerous;	
there	have	been	several	accidents	with	collapsing	pit‐toilets	in	resent	time,	at	least	one	with	
fatal	outcome	for	a	female	student.	The	nutrients	from	the	human‐waste	and	the	possible	en‐
ergy	source	are	wasted.	
Implementing	Bio	Centres	at	schools	will	prevent	these	accidents	and	improve	the	sanitary	
conditions	at	the	schools.	Furthermore,	the	schools	do	not	have	to	use	coal;	they	can	use	the	
resulting	biogas,	which	entails	major	positive	health	and	environmental	changes.	
1.3	Problem	formulation	
This	thesis	provides	suggestions	for	improvement	and	solutions	for	the	two	above‐mentioned	
challenges.	The	suggestions	and	solutions	range	from	low‐tech	solutions,	relatively	easy	to	
implement,	such	as	stirring	in	the	bio‐digesters	to	counteract	the	less	than	complete	bio	diges‐
tion	or	adding	organic	material	to	increase	the	biogas	production,	to	more	complex	imple‐
mentation	strategies	and	collaboration	suggestions.	
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Even	though	they	are	two	separate	challenges	and	Umande	Trust	views	them	as	that,	they	are	
interlinked	and	action	aimed	at	one	challenge	can	have	positive	effects	on	the	other.	
An	increase	in	the	amount	of	gas	produced	in	the	Bio	Centres	may	open	new	application	pos‐
sibilities	and	policies	formulated	by	the	county	government	easing	the	approval	and	utilisa‐
tion	of	the	bio	Centres	are	examples	of	actions,	which	addresses	both	challenges.	This	leads	to	
the	following	problem	formulation:	
	
	
How	can	the	energy	efficiency	and	sustainability	be	enhanced	in	Umande	Trust	Bio	
Centres	and	how	can	governmental	support	and	new	collaborations	sustain	such	de‐
velopment?		
	
	
1.3.1	Strategy	for	answering	the	problem	formulation	
In	order	to	answer	the	problem	formulation,	a	number	of	work	questions	have	been	formu‐
lated.	The	questions	can	be	divided	into	3	main	groups/steps:	
	
1. Creating	an	overview	
2. Closer	look	at	the	Bio	Centres	as	energy	producers	
3. New	collaboration	opportunities	
	
The	answers	to	the	three	sets	of	questions	provide	the	needed	knowledge	foundation	that	
forms	the	basis	for	the	conclusion.	
Creating	an	overview	
In	order	to	be	acquainted	with	and	create	an	overview	of	the	situation	in	Kenya,	more	specifi‐
cally	Nairobi’s	informal	settlements	and	point	out	"the	opportunities	and	barriers"	the	follow‐
ing	research	questions	has	been	formulated:		
	
 What	are	the	socio‐economical,	physical	and	historical	setting	in	
which	the	Bio	Centres	are	functioning?			 What	is	a	Bio	Centre	and	what	are	the	roles	of	the	Bio	centres	to‐
day?	
	
The	goal	is	to	get	an	overview	of	the	situation	in	the	informal	settlements	today	in	order	to	be	
able	to	conclude	on	the	barriers	that	must	be	overcome,	and	the	possibilities	that	exist.	And	to	
present	the	Bio	Centres	in	order	to	familiarise	the	reader	with	the	technology	and	services	
provided	by	the	Bio	Centres.	
	Closer	look	at	the	Bio	Centres	as	energy	producers	
In	order	to	be	able	to	provide	usable	and	implementation	ready	suggestions	for	improve‐
ments	for	the	energy	production	at	the	Bio	Centres,	basic	knowledge	about	the	Bio	Centres	
and	the	biogas	production	is	a	must.	Furthermore	is	it	necessary	to	get	an	insight	in	how	bio‐
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gas	production	can	be	optimised	in	order	to	be	able	to	compile	competent	proposals	for	im‐
proving	the	Bio	Centres	as	energy	producers.	This	has	led	to	the	following	research	questions:	
 How	can	the	energy	efficiency	be	increased	in	the	Bio	Centres		
 How	can	the	biogas	production	be	optimised	in	the	Bio	Centres?	
	
The	aim	of	these	questions	is	to	provide	sufficient	knowledge	to	formulate	realistic	and	work‐
able	solutions	and	suggestions	to	increase	the	energy	efficiency	and	improve	the	biogas	pro‐
duction	in	the	Bio	Centres	and	the	utilisation	of	the	Bio	Centres	in	general.	
New	collaboration	opportunities	
In	order	to	discuss	how	new	collaborations	can	ensure	a	sustainable	development	in	the	Bio	
Centres	today	and	in	the	future,	a	closer	look	at	the	division	of	power	in	Kenya	is	needed.	
Thus,	the	following	research	questions	were	formulated:	
	  How	does	the	role	of	NGOs	and	the	new	division	of	power	in	Kenya	
in	a	multi‐level	governance	(MLG)	perspective	impact	the	oppor‐
tunities	for	new	collaborations	between	the	NGO	and	County	Gov‐
ernments	in	the	energy	sector.	 How	can	the	Bio	Centres	be	implemented	as	“Makueni	county	
school	sanitation”	–in	the	light	of	the	new	collaboration	opportuni‐
ties?	
	
The	goal	is	to	create	an	overview	of	how	the	division	of	power	can	enable	new	collaborations	
and	implementation	opportunities	for	the	Bio	Centres,	which	can	facilitate	a	sustainable	de‐
velopment	and	the	best	possible	use	of	the	technology	the	Bio	Centres	are.	
1.3.2	Aim	and	scope	
The	aim	of	this	thesis	is	to	provide	realistic,	workable	and	sustainable	solutions	and	sugges‐
tions	for	the	development	of	the	Bio	Centres	and	to	provide	an	insight	in	what	is	needed	in	the	
energy‐policy	sector	in	order	to	secure	a	sustainable	development	of	the	Bio	Centres.	
Furthermore,	this	thesis	also	aims	to	provide	more	general	guidelines	to	similar	projects,	real‐
ising	that	general	recommendations	may	be	less	easy	to	implement	and	less	workable.		Finally	
the	thesis	aims	to	provide	a	guideline	for	implementing	the	Bio	Centres	as	school	sanitation	in	
Makueni	County.	
	
The	city	of	Nairobi	was	selected,	as	it	is	the	largest	city,	not	only	in	Kenya,	but	also	in	East	Af‐
rica.	Nairobi’s	population	is	estimated	at	about	3	million	[UNEP,	2007]	and	has	a	high	popula‐
tion	growth	rate.	Nairobi	has	established	itself	as	a	prominent	city,	both	politically	and	eco‐
nomically,	and	is	home	to	several	leading	multinational	companies	and	international	organi‐
zations,	making	it	a	regional	hub	for	business	[GoK,	2007].	
UN‐Habitat	estimates	that	over	60	%	of	the	population	of	Nairobi	live	in	an	informal	settle‐
ment	[Adopt‐A‐Light,	2008].	These	cumulatively	account	for	only	5	%	of	the	total	land	area	of	
Nairobi	[Warah,	2001].	The	estimated	population	of	Kibera	alone	accounts	for	about	a	third	of	
the	population	of	Nairobi;	consequently,	Kibera	is	the	largest	informal	settlement	in	the	coun‐
try.	It	has	a	very	cosmopolitan	population	consisting	of	people	of	different	regional	back‐
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grounds	and	ethnicities.	The	majority	of	the	population	of	Kibera	are	poor	and	live	below	the	
$	1	a	day	threshold.	The	energy	use	and	demand	patterns	of	Kibera’s	households	largely	re‐
volve	around	household	energy	end‐uses	such	as	cooking	and	lighting,	as	well	as	energy	ser‐
vices	for	home‐based	commercial	and	productive	activities	in	small	businesses	
[AFREPREN/FWD,	2004].	
Kibera	was	an	ideal	location	this	study	for	the	following	reasons:	
It	is	the	largest	slum	where	the	urban	poor	live;	hence,	findings	here	would		in	many	respects	
be	indicative	of	the	situation	among	the	urban	poor	living	in	an	informal	settlement.	
The	cooperation	with	Umande	Trust	was	established	via	“VedvarendeEnergi”	during	my	BS‐
studies	and	BS‐project.	The	cooperation	proved	fruitful	and	it	was	therefore	natural	for	me	to	
continue	the	cooperation.	
1.3.3	Target	audience	
This	thesis	has	a	broad	and	diverse	target	audience.	It	is	firstly	directed	to	Umande	Trust	i.e.	
the	goal	is	that	the	findings	will	be	relevant	and	workable	for	Umande	Trust	and	their	collabo‐
rators,	e.g.	“VedvarendeEnergi”,	now	and	in	the	future.	
However,	this	thesis	is	also	aimed	at	giving	more	universal	valid	and	applicable	suggestions	
and	conclusions.	Therefore	the	focus	is	broadly	on	everybody	working	in	related	areas;	that	
being	the	informal	settlements	in	Kenya	or	other	places,	renewable	energy,	the	combination	
of	sanitation	and	energy	and/or	slum‐upgrading	of	any	kind.	
The	intension	is	that	both	Kenya	based	organisations,	such	as	AFREPREN,	and	international	
NGOs	and	CBOs,	will	find	this	thesis	valuable	and	find	the	discussions,	suggestions	and	con‐
clusions	interesting	and	relevant.	
	
One	aspect	of	this	thesis	is	how	energy	policy	can	enable	a	sustainable	development	in	the	Bio	
Centres.	The	hope	is	therefore	that	policy	makers	will	find	the	conclusions	and	suggestions	
presented	workable.	Last,	but	not	least,	this	thesis	is	an	academic	paper	with	the	aim	of	in‐
forming,	updating	and	inspiring	fellow	scholars.	
This	diversity	within	the	target	audience	can	be	seen	in	the	compiling	of	the	thesis	and	results	
in	a	broader	covering	of	the	background	information	and	data.	This	is	to	ensure	that	all	read‐
ers	have	the	same	foundation	when	they	meet	the	analysis,	discussion	and	finally	conclusion.	I	
strongly	believe	that	the	broadness	of	the	target	audience	will	be	a	strength	and	guarantee	
that	the	presentations	in	this	thesis	are	workable,	realistic	and	sustainable.	
1.3.4	Elaboration	on	the	problem	formulation	
In	order	to	clarify	the	problem	formulation	and	avoid	misunderstandings	the	central	elements	in	
the	problem	formulation	and	the	thesis	are	defined	in	the	following.	
Informal	Settlements	
The	term	“informal	settlement”	is	used	worldwide.	However,	when	using	the	term	“informal	
settlement”	in	this	context	there	are	some	elements	which	are	unique	for	the	informal	settle‐
ments	in	Kenya.	In	this	thesis	the	term	“informal	settlement”	refers	to	an	urban	or	peri‐urban	
area	that	matches	the	following	description:	
	
 Structure	owners	have	either	a	quasi‐legal	right	of	occupation	or	no	rights	at	all.	
 Structures	are	constructed	from	temporary	materials.	
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 Largely,	the	structures	are	let	on	a	room‐by‐room	basis.	
 The	majority	of	households	live	in	a	single	room	or	part	of	a	room.	
 Population	densities	are	significantly	higher	than	in	other	areas	of	the	city.	
 The	physical	layouts	are	somewhat	random,	hence	it	is	difficult	to	introduce	
roads,	pathways,	drainage,	water	and	sanitation.	
 The	greater	part	of	the	inhabitants	has	low	or	very	low	incomes.	
 Water	and	sanitation	access	are	non‐existent	or	minimal.	
 Mortality	rates	and	the	rates	of	sickness	are	considerably	higher	than	in	other	
areas	of	the	city	owing	to	poor	sanitation,	lack	of	potable	water,	poor	drainage,	
uncollected	refuse	and	overcrowding.	
	
Not	every	informal	settlement	includes	all	of	the	above‐outlined	to	the	same	degree.	Never‐
theless,	the	above	generally	describe	informal	settlements	in	Nairobi	[Alder,	1995].	
Sub‐Saharan	Africa,	SSA	
When	talking	about	SSA	in	this	thesis	South	Africa	is	not	included,	due	to	the	fact	that	South	
Africa	is	atypical	with	respect	to	energy	access,	as	75%	of	the	population	has	access	to	elec‐
tricity	[Bazilian	et	al.,	2012]	
Sustainability	or	sustainable	development	
In	this	thesis	sustainability	is	defined	in	line	with	the	Brundtland	report	i.e.	Sustainable	de‐
velopment	is	development	that	meets	the	needs	of	the	present	without	compromising	the	
ability	of	future	generations	to	meet	their	own	needs	[Brundtland,	1987].	In	continuation	of	
this	Robért	et	al.,	2002	defines	a	sustainable	society	as	following:	
	
“In	the	sustainable	society,	nature	is	not	subject	to	systematically	increasing...		
1.	Concentrations	of	substances	extracted	from	the	Earth’s	crust.		
2.	Concentrations	of	substances	produced	by	society.	
	3.	Degradation	by	physical	means.	
	4.	And,	in	that	society	human	needs	are	met	worldwide	”	
[Robért	et	al.,	2002	p.198‐199].	
Sustainable	energy	
Sustainable	energy	is	defined	as	energy	providing	affordable,	accessible	and	reliable	
energy	services	that	meet	the	economic,	social	and	environmental	needs	within	the	
overall	developmental	context	of	the	society	for	which	the	services	are	intended,	while	
recognizing	equitable	distribution	in	meeting	those	needs.	
1.3.5	Thesis	process	and	a	overview	of	the	chapters		
The	following	flowchart	gives	an	overview	of	the	thesis	process	and	illustrates	how	the	differ‐
ent	elements	join	and	in	the	end	compiles	the	conclusion.	The	purple	illustrates	the	different	
theoretical	approaches	I	take	(see	XX),	the	green	illustrates	the	different	steps	in	the	research	
process	and	the	different	groups	of	work‐questions	the	red	illustrates	the	different	areas	in	
which	the	knowledge	need	to	engage	in	the	analysis,	discussion	and	finally	formulate	the	con‐
clusion.	
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Figure	1:	Flowchart	illustrating	the	process	of	answering	the	problem	formulation	presented	in	this	thesis.	The	pur‐
ple	illustrates	the	different	theoretical	approaches,	the	green	illustrates	the	different	steps	in	the	research	process	
and	the	different	groups	of	work‐question	and	the	red	illustrates	the	different	areas	in	which	the	knowledge	need	to	
engage	in	the	analysis,	discussion	and	finally	formulate	the	conclusion.			
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Chapter	1	
Chapter	1	introduces	the	area	and	the	problem	field	for	this	thesis	in	detail	–the	scene	is	set	
for	the	rest	of	the	thesis.		Furthermore,	the	problem	formulation	is	presented:	How	can	the	
energy	efficiency	and	sustainability	be	enhanced	in	Umande	Trust	Bio	Centres	and	how	can	
governmental	support	and	new	collaborations	sustain	such	development?	
Chapter	2	
Chapter	2	provides	an	insight	into	my	approach	and	considerations	regarding	the	construc‐
tion	of	the	thesis,	the	use	of	theory	and	reflection	on	the	validity	and	importance	of	the	empir‐
ical	data	collected	through	my	fieldwork.	The	aim	is	to	summarise	the	research	process	and	
give	the	reader	an	overview	of	how	the	problem	formulation	is	answered.	
Chapter	3	
In	chapter	3,	the	theoretical	framework	of	this	thesis	is	presented.		It	consists	of	a	presenta‐
tion	of	EE	by	means	of	the	energy	chain	‐a	model	that	illustrates	and	simplifies	all	aspects	of	
energy	planning.	Then	the	theory	on	MLG	is	presented	‐a	theory	that	describes	the	change	
from	centralized	authority,	to	a	non‐centralized	governance	structure.	Then,	the	theory	of	FFA	
and	stakeholder	mapping	is	presented.	Lastly,	the	use	of	the	theories	in	this	specific	thesis	is	
elaborated	on	and	the	theoretical	framework	is	compiled.	
Chapter	4	
This	chapter	has	the	following	working	questions	as	its	framework:	What	are	the	socio‐
economical,	physical	and	historical	settings	in	which	the	Bio	Centres	are	functioning?			
The	chapter	provides	the	necessary	background	knowledge	on	the	field.	The	energy	sector	
and	energy	use	in	Kenya	is	presented	with	a	focus	on	energy	use	in	the	informal	settlement	of	
Kibera,	in	order	to	later	discuss	and	analyse	the	present	and	future	role	of	the	Bio	Centres.	
Chapter	5	
In	chapter	5,	the	production	of	biogas	based	on	human	waste	in	an	urban	residential	setting	is	
introduced.	These	facilities,	called	Bio	Centres,	will	be	introduced	first	with	a	focus	on	the	
technical	aspects	as	well	as	the	use	and	management.	Then	the	chapter	takes	a	closer	look	at	
the	social	aspects	of	Bio	Centres;	their	opportunities	to	be	hubs	for	change	and	how	they	im‐
pact	the	surrounding	communities	today.	
Finally,	it	discusses	the	role	of	the	Bio	Centres	in	the	future.	The	chapter	has	the	following	
work	question	as	its	frame:	What	is	a	Bio	Centre	and	what	are	the	roles	of	the	Bio	Centres	to‐
day?	
Chapter	6	
Chapter	6	applies	an	energy	chain	analysis	on	the	Bio	Centres	as	energy	producers;	the	focus	
is	on	how	the	different	aspects	of	the	Bio	Centres	can	be	optimized	in	order	to	increase	the	
biogas	yield	and	ensure	that	the	Bio	Centres	are	sustainable	energy	producers.	
The	aim	is	to	provide	realistic	and	workable	suggestions,	which	can	be	implemented	in	both	
the	existing	and	the	future	Bio	Centres.	The	foundation	for	this	analysis	is	the	knowledge	ac‐
quired	through	the	fieldwork,	especially	the	on‐site	observations	e.g.	mapping	of	additional	
types	of	organic	waste,	discussions	with	the	Umande	Trust	staff,	and	the	caretakers	and	CBO	
members	managing	the	Bio	Centres.	
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The	working	question	in	this	chapter	is:	How	can	the	energy	efficiency	in	the	Bio	Centres	be	
increased/	How	can	the	Bio	Centres	be	improved	as	energy	producers?	
Chapter	7	
Chapter	7	explores	the	possibilities	provided	by	the	fact	that	Kenya	in	2010	got	a	new	Consti‐
tution,	which	implements	a	new	division	of	power	between	the	national	government	and	the	
county	government.	This,	and	the	fact	that	the	role	of	NGOs	in	the	development	in	Kenya	have	
increased	over	the	last	decades	opens	op	for	co‐operation	opportunities	for	Umande	Trust	
and	the	implementation	of	Bio	Centres	in	new	constellations.This	chapter	sets	out	to	examine	
the	present	situation	for	a	new	implementation	strategy	for	the	Bio	Centres	beyond	the	in‐
formal	settlements.	
Chapter	8	
Outlines,	based	on	my	Fieldwork,	how	I	see	the	collaboration	between	Umande	Trust	and	Ma‐
kueni	County	government	carried	out	in	a	way	to	maximise	the	possibility	for	success.	Fur‐
thermore,	it	takes	a	closer	look	at	how	the	Bio	Centres	and	their	potentials	are	used	in	the	
best	possible	way	in	the	context	of	schools	in	Makueni	County.	All	aspects	of	the	Bio	Centres	
are,	to	a	higher	or	lesser	degree,	affected	by	the	new	setting	outside	the	informal	settlement	
both,	technically,	socially	and	environmentally.	
The	chapter	analyses	and	discusses	these	new	opportunities	through	the	case	–Makueni	
school	sanitation	and	the	Bio	Centres.	The	working	question	in	this	chapter	is:	How	can	the	
Bio	Centres	be	implemented	as	“Makueni	county	school	sanitation”	–in	the	light	of	the	new	
collaborations	opportunities?	
Chapter	9	
In	chapter	9	the	conclusions	of	the	thesis	are	presented.	
APPENDICES	
A	
Appendix	A	provides	a	more	detailed	view	of	the	philosophy	of	science	applied	in	this	thesis.	
B	
In	appendix	B	more	details	on	Kenya	in	general	and	the	energy	sector	can	be	found.	
C	
Appendix	C	provides	a	more	general	discussion	of	biogas	production.	
D	
Appendix	D	a	more	detailed	discussion	of	biogas	production	based	on	Human	waiste.	
E	
Overview	of	the	skills	needed	to	build	a	Bio	Centre.	
F	
A	list	of	informants.	
G	
The	results	of	the	focus	groups.	
H	
Field	diary.	
I	
Annual	workshop	report.	
From Human waste to Human investment 
Sofie K. Møhlenfeldt Hemmingsen 
Technological	and	Socio‐economic	planning 
Master-thesis; 2014 
ENSPAC 
	 		
	 21
2.	Method	
The	following	chapter	provides	an	insight	into	my	approach	and	considerations	regarding	the	
construction	of	the	thesis,	the	use	of	theory	and	reflection	on	the	validity	and	importance	of	the	
empirical	data	collected	through	my	fieldwork.	The	aim	is	to	summarise	the	research	process	
and	give	the	reader	an	overview	of	how	the	problem	formulation	is	answered.		
2.1	Research	framework	
The	knowledge	applied	in	this	thesis	is	a	combination	of	both	desk	research	and	primary	data	
collection	carried	out	in	2014.	But,	as	foundation	for	my	BS‐paper	I	carried	out	fieldwork	in	
Kibera	in	2010	thus	I	had	the	previous	experience	and	data	from	2010	in	mind.	This	of	course	
formed	part	of	my	pre‐understanding	of	the	Bio	Centres	–I	was	not	seeing	Kibera	or	the	Bio	
Centres	for	the	first	time	in	2014.	
My	BS‐paper	discussed	the	adequacy	and	sustainability	of	the	Bio	Centres	as	sanitation	solu‐
tions	in	informal	settlements	in	Kenya,	namely	Kibera	and	Korogocho	in	Nairobi.	The	overall	
aim	of	this	project	was	to	outline	how	the	Bio	Centres	could	be	an	adequate	and	sustainable	
sanitation	solution	in	the	informal	settlements	areas	of	Nairobi.	The	main	focus	was	on	social‐
cultural	challenges,	the	actual	planning	of	the	Bio	Centres	and	to	a	lesser	extent	on	the	techno‐
logical	aspects.	
This	means	that	when	I	started	the	fieldwork	for	my	thesis	I	had	a	pre‐knowledge	and	a	pre‐
understanding	about	the	Bio	Centres	and	the	possible	challenges	they	are	faced	with.	But,	
from	2010	to	2024	a	lot	can	have	changed.	I	therefore	used	my	prior	experiences	while	ensur‐
ing	to	keep	an	open	mind	and	even	though	a	comparison	is	valid	and	unavoidable	I	made	sure	
that	my	focus	would	be	on	the	Bio	Centres	and	their	setting	to‐day	as	well	as	their	future	op‐
portunities.	
2.1.2	The	collection	of	data		
The	Primary	data	was	obtained	from	fieldwork	mainly	in	Kibera.	Supplementary	secondary	
data	was	obtained	from	an	extensive	review	of	literature	such	as	energy	policy	documents,	
energy	acts	and	other	relevant	publications,	e.g.	The	new	constitution	from	2010,	and	related	
material	or	information	on	energy.	
I	have	gained	an	understanding	on	how	to	work	with	energy	efficiency	in	the	energy	chain	
through	Blok	[2007]”	introduction	to	‐energy	analysis.	Additionally	the	minutes,	compiled	by	
me,	from	the	“Annual	program	review	workshop”	(see	appendix	I)	has	been	used	to	identify	
the	core	problems	and	consequently	the	focus	point	for	this	thesis.	Significant	parts	of	the	
knowledge	used	I	have	obtained	through	interviews,	both	individual	and	in	focus	groups	with	
key	stakeholders	such	as:	
	
 The	residents	of	Kibera	both	random	and	key	members	of	the	communities	
such	as	chairman	in	the	Bio	Centre	CBOs,	school	teachers,	business	owners	and	
priest;	
 The	employees	at	Umande	Trust,	Afrepren	and	NEMA;	
 Politicians	and	public	servant	in	Makueni	County;	
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All	this	enables	me	to	answer	the	work‐questions	and	thereby	the	problem	formulation,	in	
other	words	the	research,	in	an	interaction	between	theoretical	knowledge	such	as	academic	
knowledge	on	theories	as	Multi‐Level	Governance	(MLG)	and	Energy	Efficiency	(EE),	litera‐
ture	studies	concerning	the	concrete	situation	and	finally	primary	empirical	data	collected	
through	the	fieldwork	carried	out	by	me	in	2014.	The	figure	below	illustrates	the	interaction	
in	which	the	research	is	taking	place:	
	 	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	2:	Illustrates	the	connection	between	theory,	literature	and	empirical	data	in	the	research.	
	2.2	Theoretical	framework	
The	following	flowchart	illustrates	the	theoretical	framework	in	this	thesis	i.e.	how	the	theo‐
ries	are	utilised	in	the	process	of	answering	the	problem	formulation.	The	theoretical	frame‐
work	is	working	within	the	above‐mentioned	research	framework.	
	
FFA	is	used	to	systematically	gather	information.	In	order	to	get	a	better	overview	of	the	in‐
formation	gathered,	a	matrix	is	formed.	Horizontally	each	state	of	the	energy	chain	is	repre‐
sented	and	vertically	each	level	in	MLG	is	represented.	The	stakeholder	mapping	is	used	to	
establish	exactly	where	in	the	matrix	to	situate	the	information	i.e.	which	level	of	governance	
is	responsible	and	where	in	the	energy	chain	is	it	happening.		
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Figure	3:	illustrates	how	the	theoretical	framework	is	utilised	in	this	thesis.		
2.2.1	An	example	of	the	theoretical	framework	in	use		
The	framework	should	be	seen	as	a	guide	for	processing	the	data	I	gathered	through	field‐
work	and	desk‐review.	This	means	that	the	theoretical	framework	is	not	a	mechanical	process	
but	more	a	set	of	mind.	The	theoretical	framework	shall	be	seen	as	a	continuous	process	
throughout	the	entire	work	with	this	thesis.		
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Through	a	desk‐review	and	field	observations	and	interviews	in	the	field	I	compiled	an	FFA	
and	from	that	I	gathered	information;	this	information	was	organised	through	the	matrix	and	
after	the	stakeholder	analysis,	the	conclusion	was	as	follows:	
	
The	Bio	Centres	can	add	other	organic	matter	to	increase	their	biogas	yield	and	thereby	im‐
proving	the	energy	efficiency.	The	way	to	add	the	organic	matter	is	to	implement	an	inlet	and	
a	form	of	manually	or	solar	powered	grinder.	Then	it	is	the	CBOs	who	have	the	day‐to‐day	
contact	with	the	community,	especially	the	caretakers	at	the	Bio	Centres,	that	have	to	make	
sure	that	only	organic	matter	is	added	to	the	digester.	
Creating	awareness	of	the	fact	that	the	Bio	Centres	need	the	organic	waste	and	that	it	is	a	
good	idea	to	bring	ones	organic	waste	to	a	Bio	Centre	is	something	which	Umande	Trust	has	
the	knowledge	and	capacity	to	do.	
The	framework	is	a	guide	I	used	throughout	the	report.	Chapter	6	and	8	are	where	the	results	
are	most	clear	and	where	the	importance	for	this	thesis	of	having	this	framework	becomes	
clear.	In	suggesting	and	discussing	a	new	implementation	strategy	for	the	Bio	Centres	the	FFA	
provided	me	with	the	needed	data,	the	MLG	and	energy	chain	matrix	gave	me	the	organisa‐
tions	needed	to	formulate	realistic,	workable	and	sustainable	suggestions	and	solutions	as	to	
how	the	Bio	Centres	can	be	implemented	as	school	sanitation	in	Makueni.	
Finally	the	stakeholder	analysis	ensured	that	all	stakeholders	were	incorporated	and	that	the	
different	responsibilities	and	assignments	were	established.	
2.3	Work	questions	
The	following	flowchart	provides	an	insight	into	how	I	utilise	the	work	questions	during	the	
process	of	gathering	the	needed	knowledge	to	properly	answer	the	problem	formulation.	The	
purple	illustrates	the	different	theoretical	approaches	I	take	during	the	fieldwork,	the	green	
illustrates	the	different	steps	in	the	research	process	and	the	different	groups	of	work‐
questions,	the	red	illustrates	the	different	areas	of	knowledge	needed	to	create	a	foundation	
from	which	I	can	engage	in	the	analysis,	discussion	and	finally	formulate	the	conclusion.	
The	first	step	
is	made	up	by	the	first	group	of	work	questions;	and	is	a	situation	analysis	based	
on	the	principles	in	a	Force	Field	Analysis	(FFA)	(Ch.3).	This	establishes	a	foun‐
dation	from	which	the	rest	of	the	thesis	can	evolve	i.e.	provides	the	needed	back‐
ground	information.		This	step	utilises	knowledge	in	a	combination	of	literature	
study	and	empirical	data	collected	through	my	fieldwork.	
The	literature	provides	me	with	a	knowledge	platform,	which	I	then	can	incorpo‐
rate	and	compare	with	the	observations	and	the	data	collected	through	my	field‐
work.	In	reality,	the	process	was	a	mix	of	reading,	field	observations,	interviews	
and	focus	group	discussions	and	not	a	linear	process	were	the	literature	study	
was	completed	when	the	fieldwork	started.		
The	second	step	
Is	contained	in	the	second	work	question;	and	is	a	closer	look	at	the	Bio	Centres	
as	energy	producers;	the	technical	and	more	social	aspects	with	a	focus	on	the	
different	means	to	improve	the	EE	(Ch.3).		This	is	done	by	means	of	a	basic	theo‐
retical	knowledge	about	increasing	EE,	biogas	production	and	the	Bio	Centres	
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combined	with	an	insight	into	the	Bio	Centres	and	the	concrete	situation	sur‐
rounding	them.	The	theoretical	knowledge	is	mainly	acquired	through	literature	
study	whereas	the	“insight”	is	mainly	based	on	the	findings	from	the	fieldwork.		
The	third	step;	
Consists	of	the	third	group	of	work	questions.	The	questions	explores	how	new	
collaborations	may	assist	and	promote	a	sustainable	development	in	the	Bio	Cen‐
tres	with	a	special	focus	on	new	implementation	strategies	for	the	Bio	Centres.	
This	step	is	also	where	the	knowledge	obtained	through	the	case	study	of	imple‐
menting	the	Bio	Centres	as	school	sanitation	in	Makueni	County	is	utilised.	In	the	
case	MLG	(see	Ch.3)	is	used	to	explain	the	character	of	the	new	collaboration	op‐
portunities.		
	
The	knowledge	and	insight	gained	through	the	process	of	answering	these	three	steps	com‐
pile	the	“knowledge	base”	which	is	the	foundation	for	the	analysis	and	discussion	which	ena‐
bles	me	to	fulfil	the	aim	of	this	thesis	by	answering	the	problem	formulation.	
 
Figure	4:	Flowchart	illustrating	the	utilisation	of	the	work‐questions.	The	purple	illustrates	the	different	theoretical	
approaches,	the	green	illustrates	the	different	steps	in	the	research	process	and	the	different	groups	of	work‐
questions,	and	the	red	illustrates	the	different	areas	of	knowledge	needed	to	answering	the	problem	formulation.	
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2.4	Field	work	
The	following	paragraph	will	outline	the	reflections	concerning	the	empirical	data	used.	
The	empirical	data	used	in	this	thesis	are	gathered	during	a	fieldwork	carried	out	in	2014.		Addi‐
tionally,	the	choice	of	cases	is	clarified	as	well	as	the	way	that	the	empirical	data	was	gathered	in	
Nairobi.	Finally,	the	overall	validity	and	the	processing	of	the	empiric	data	are	presented.	
2.4.1	Methodology	for	the	fieldwork	
In	order	to	answer	the	problem	presented	I	find	a	case	study	based	on	fieldwork	essential.	
This	is	due	to	the	fact	that	projects	like	this	depends	on	authentic	empiric	data	as	they	deal	
with	concrete	complexes	of	problems,	dependent	on	time	and	place.	
It	is	not	possible	to	understand	fully	the	specific	aspects	of	the	problem	from	the	desk,	also	
because	the	amount	of	literature	concerning	the	Bio	Centres	is	very	limited.	Furthermore,	I	do	
not	believe	that	it	is	possible	to	completely	comprehend	and	understand	the	living	conditions	
and	culture	without	experiencing	it	firsthand,	at	least	to	a	certain	degree.	
	
During	the	fieldwork,	the	focus	was	deliberately	flexible,	because	the	aim	of	the	thesis	was	to	
address	the	urgent	and	critical	problems	with	which	the	Bio	Centres	are	faced.	
Even	though	I,	as	I	mentioned,	had	the	previous	experience	and	data	from	2010	in	mind	I	still	
met	the	Bio	Centres	and	their	problems	as	open	minded	as	possible,	although	prior	
knowledge	of	course	formed	part	of	my	pre‐understanding	of	the	Bio	Centres.	
The	reality	surrounding	the	Bio	Centres	in	2014	is	definitively	a	lot	different	compared	to	
2010.	
The	data	was	collected	in	accordance	with	the	principles	in	a	Rapid	Rural	Appraisal	(RRA),	as	
this	method	allows	for	great	flexibility.	RRA	appraisal	describes	a	family	of	approaches	and	
methods	to	enable	local	people	to	share,	enhance	and	analyse	their	knowledge	of	life	and	con‐
ditions,	to	plan	and	to	act.	
In	a	RRA	the	goal	is	to	get	a	wide	perspective	and	to	gain	insight	into	the	discourse	and	way	of	
life	of	a	group	or	society,	which	as	a	rule	happens	at	the	expense	of	statistical	evidence.	An	
RRA	focuses	primarily	on	the	information	which	gives	the	greatest	possible	information	re‐
garding	a	certain	field.	The	methods	used	in	collecting	this	information	are	among	other	
things	observations	and	semi	structured	qualitative	interviews	in	case	studies.	
	
The	strength	of	an	RRA	is	the	fact	that	it	can	give	a	relatively	fast	overall	insight	in	the	social	
interactions	and	structures	in	a	group	or	society	[FAO,	2014].	The	reason	why	an	RRA	has	
been	the	inspiration	for	the	collection	of	data	is	that	it	has	been	possible	to	think	away	the	
rural	aspect	of	the	model	without	sacrificing	the	usability.	In	addition	to	the	RRA	the	data	col‐
lecting	has	been	done	through	a	FFA	approach	because	this	is	an	inclusive	and	workable	ap‐
proach,	which	incorporates	both	the	positive	and	negative	factors	in	any	given	situation.	
	
The	FFA	allows	for	both	barriers	and	possibilities	to	be	equally	represented.	Thus	one	is	not	
blindly	focusing	on	all	the	barriers	or	overwhelmed	by	the	possibilities	[Jackson,	1997].	Dur‐
ing	the	fieldwork,	the	data	was	collected	through	participant	observation,	semi‐structured	
interviews,	focus	group	discussions	and	questionnaires	and	literature	studies	as	well	as	policy	
reviews.	
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2.4.2	Field	Diary	
During	the	fieldwork,	I	regularly	wrote	down	my	observations,	feelings,	thoughts	and	stories	
in	a	diary.	Every	day,	I	wrote	in	a	field	diary	sometimes	from	a	short	story	I	had	heard	in	the	
field,	in	the	bus,	or	just	at	the	shop	where	I	bought	water.	
Sometimes	I	wrote	about	things,	behaviour	and	interactions	that	I	experienced	in	Kibera	or	
other	public	and	private	spaces.	I	would	write	my	thoughts	and	feelings,	especially	after	the	
informal	meetings.	During	the	entirety	of	the	fieldwork,	I	used	the	field	diary	to	ensure	that	I	
covered	the	entire	field.	Later,	during	the	analysis	phase	I	used	my	diary	to	enrich	the	findings	
and	to	complement	the	data	gathered.	
The	field	diary	was	written	in	hand	in	several	notebooks,	but	was	continuously	compiled	to	a	
file	–the	wording	and	stile	of	the	document	is	however	a	bit	“internal”,	a	mix	of	Danish	and	
English,	and	may	not	be	reader‐friendly.	However,	it	gives	an	insight	to	my	thoughts	and	the	
process	during	the	fieldwork.	The	field	diary	can	be	found	in	appendix	H		
2.4.3	Participant	observation	
Participant	observation	provides	information	about	the	area	of	study.	Participant	observation	
provides	a	framework	against	which	data	gathered	in	other	ways	can	be	measured	[Becker	
and	Geer,	1957].	The	participant	observation	helps	to	understand	the	entire	mass	of	gathered	
data.	When	I	refer	to	knowledge	gathered	through	participant	observations	the	reference	is	as	
follows:	[“where	it	was”,	Fieldwork,	2014]	e.g.		[Kibera,	Fieldwork,	2014]	
2.4.4	interviews	
Semi‐structured	interviews	have	been	one	of	the	primary	sources	of	data	collection.	The	semi‐
structured	interview	will	have	a	list	of	topics	to	be	covered	but	no	specific	questions.	This	is	a	
compromise	[Hammersley	M	1990	&	Lofland	1995	&Jones	2008]	between	unstructured,	with	
no	set	agenda,	and	structured,	with	pre‐coded	responses.	
The	advantages	of	interviews	for	data	collection	is	that	they	are	relatively	low‐cost,	can	reach	
larger	sample	sizes	and	can	be	easy	accessed.	Limitations	may	be	evident	through	misrepre‐
sentation	and	misunderstanding	of	local	meanings.	
These	may	be	significant	for	this	particular	research	where	interpretation	and	translation	
services	were	required	and	as	the	data	is	being	collected	in	a	different	culture.	Other	limita‐
tions	include	the	fact	that	an	interview	may	be	episodic	and	I	could	actually	collect	data	on	a	
reconstruction	of	a	past	event	during	my	interviews.	
Surveys	and	questionnaire	data	collection	methods	were	also	possibilities	and	have	been	con‐
sidered	although	I	consider	semi‐structured	interviews	the	most	appropriate	for	this	study.	
When	I	refer	to	knowledge	gathered	through	interviews,	the	reference	is	a	follows	[Perscom	
“Name”;	Fieldwork,	2014]	e.g.	[Perscom	Omotto;	Fieldwork,	2014].	A	list	of	informants	can	be	
found	in	appendix	F.	
2.4.5	Focus	group	discussion	
To	supplement	the	rich	qualitative	data	collected	from	informal	semi‐structured	interviews	
with	the	residents,	data	has	also	been	collected	from	residents	via	group	discussions	and	ex‐
ercises	following	the	RRA.	
The	activities	have	been	designed	to	rely	on	informal,	oral	communication	methods,	to	put	the	
respondents	at	ease.	The	focus	group	discussions	aim	to	draw	further	information	from	resi‐
dents	that	might	not	be	shared	during	a	one‐on‐one	interview.	In	most	cases,	the	groups	were	
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made	up	of	individuals	from	already	established	Community	based	organizations	(CBOs)	or	
NGOs.	During	the	group	meetings,	I	was	in	most	cases	assisted	by	a	staff	member	from	
Umande	Trust	who	helped	me	with	translation,	when	needed,	as	well	as	building	a	connection	
with	the	community.	
At	the	start	of	each	discussion,	a	record	of	attendance	was	taken	along	with	some	basic	socio‐
economic	data.		The	focus	groups	were	also	asked	to	do	a	small	assignment:	prioritise	10	ne‐
cessities	in	life	from	1,eing	most	important	to	10	being	least	important	see	appendix	G	for	the	
results.	Whenever	I	refer	to	knowledge	collected	through	the	focus	group	interviews	the	ref‐
erence	is	as	follows	[FocusG;	Fieldwork,	2014].	
2.5	Literature	study	
A	significant	part	of	the	knowledge	and	insights	in	this	thesis	is	obtained	through	the	use	of	
literature	studies	and	policy	reviews.	The	literature	handled	in	this	thesis	consists	of	both	
primary	and	secondary	literature.	In	order	to	ensure	a	high	quality	of	the	literature	used	in	
this	thesis,	the	literature	will	be	assessed	using	Brymans	four	criteria:	Authenticity,	credibil‐
ity,	representatively	and	meaning	[Bryman;	2004].	The	validity	of	the	literature	is	evaluated	
whenever	new	literature	is	handled	in	the	thesis.	
	
A	lot	of	the	literature	handled	in	this	thesis	is	official	reports	from	different	official	institu‐
tions,	as	well	as	official	organisations	and	companies.	Here	the	question	of	authenticity	is	not	
very	pressing.	Meaning	can	in	some	cases	be	problematic,	but	most	often	the	literature	is	easi‐
ly	understandable.	The	representability	and	in	particular	credibility	of	the	literature,	has	to	be	
examined	individually	and	the	interest	of	the	authors	should	be	taken	into	account	[Bryman;	
2004].	
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3.	Theoretical	Framework	
In	the	following	chapter,	the	theoretical	framework	of	this	thesis	is	presented.		It	consists	of	a	
presentation	of	EE	by	means	of	the	energy	chain	‐a	model	that	illustrates	and	simplifies	all	as‐
pects	of	energy	planning.	Then	the	theory	on	MLG	is	presented	‐a	theory	that	describes	the	
change	from	centralized	authority,	to	a	non‐centralized	governance	structure.	Then,	the	theory	
of	FFA	and	stakeholder	mapping	is	presented.	Lastly,	the	use	of	the	theories	in	this	specific	thesis	
is	elaborated	on	and	the	theoretical	framework	is	compiled.	
3.1	Energy	efficiency	
Energy	efficiency	“happens”	on	many	levels	and	in	many	sectors.	In	order	to	understand	what	
optimising	energy	efficiency	entails	the	simple	energy	chain	is	a	good	tool.	The	energy	chain	
in	its	most	simple	form	consists	of	tree	links:	
	
	 1:	The	production	of	energy/the	energy	source		
	 2:	The	distribution/converting	of	the	energy	
	 3:	The	end	use/consumption	of	the	energy	
	
The	figure	below	illustrates	the	simple	energy	chain:	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	5:	Shows	a	simplified	energy‐chain	it	shall	be	seen	as	a	template	and	not	as	a	specific	energy‐chain		[indspired	
by	Custura	and	Divine,	2008	&	CD4CDM	,	2007	&	Koskimäki,	2011	]	
	
In	order	later	to	discuss	how	to	improve	and	optimise	the	energy	efficiency	with	a	focus	on	
informal	settlements	the	principles	in	sustainable	energy	planning,	i.e.	a	planning	which	has	
energy	efficiency	as	a	core	element,	are	outlined	in	the	following.	
	
To	increase	the	energy	efficiency	means	to	gain	the	same	energy	output	but	with	the	use	of	
less	energy	input.	An	increase	in	the	energy	efficiency	is	most	likely	obtained	by	implementing	
new	technologies.	However,	it	may	also	be	realised	by	alterations	in	procedures	and	routines.	
Increased	energy	efficiency	can	counteract	the	rise	in	energy	consumption	due	to	the	growing	
population	but	it	can	also	maximise	the	potential	in	technologies	already	being	used	in	the	
industry.	
From Human waste to Human investment 
Sofie K. Møhlenfeldt Hemmingsen 
Technological	and	Socio‐economic	planning 
Master-thesis; 2014 
ENSPAC 
	 		
	 30
Hereby	are	energy	efficiency	a	means	to	secure	and	improve	the	energy	supply	in	the	devel‐
oping	countries	[CD4CDM	,	2007	&	Koskimäki,	2011].		The	overall	energy	efficiency	is	a	direct	
result	of	the	efficiency	in	each	link	of	the	energy	chain	thus	one	needs	to	look	at	the	entire	en‐
ergy	chain	in	order	to	secure	the	greatest	efficiency	[Custura	and	Divine,	2008].	
	
Due	to	the	state	of	the	world’s	energy	resources	and	the	changes	seen	in	the	climate	as	de‐
scribed	in	the	introduction	and	problem	field,	I	believe	that	an	overall	reduction	in	the	energy	
consumption	from	non‐renewable	sources	is	needed.	
The	energy	consumption	and	thereby	the	consumption	of	resources	needs	to	be	stabilised	or	
reduced	during	the	energy	planning	process.	This	can	be	done	by	applying	the	above	outlined	
principles	but	also	by	shifting	to	sustainable	and	renewable	energy	sources.	
	
Sustainable	energy	planning	thus	requires	a	coordination	of	actions,	actions	who	supplement	
each	other	increase	their	efficiency.	Furthermore,	they	can	be	cheaper	and	easier	to	imple‐
ment.	A	systematic	approach	is	vital	in	order	to	gain	the	best	possible	results	in	this	regard	
[CD4CDM,	2007].	It	is	pivotal	to	aim	for	coordination	and	perhaps	even	integration	between	
the	different	actions	in	all	of	the	links	in	the	energy	chain.	The	integration	of	several	links	of	
the	energy	chain	in	one	action	can	also	be	beneficial.	
3.1.2	Increasing	energy	efficiency	
When	working	with	the	energy	chain	one	can	work	in	different	levels.	According	to	Blok	
[2007]	the	energy	chain	can	be	divided	into	four	orders	as	listed	below	and	illustrated	on	the	
figure:	
	
 “	Zero	order	representations:	Only	total	energy	use	it	presented…	
 	…First	order	representations:	Fuel	inputs	are	counted	together	with	electricity	
inputs,	taking	into	account	conversion	losses	in	electricity	generation	for	these	in‐
puts…	
 ...Second	order	representations:	All	losses	in	energy	conversion	are	taken	into	ac‐
count	for	conversion	and	transportation	and	refining,	gas	liquefaction	and	
transport	and	nuclear	fuel	cycle	loses.	For	the	main…	
 …Third	order	of	representation:	All	previous	loses	are	taken	into	account,	as	well	
as	the	energy	required	for	the	capital	stock	of	the	energy	conversion	processes	and	
operation	and	maintenance.”	
	[Blok,	2007	p.133]	
	
One	of	the	aims	for	this	thesis	is,	as	mentioned,	to	improve	the	Bio	Centres	as	energy	produc‐
ers	order	zero	is	not	sufficient	to	produce	suggestions	for	improvements.	On	the	other	hand,	
second	and	third	order	will	only	make	the	analysis	too	complex	to	actually	produce	workable	
solutions	tailored	to	the	Bio	Centres.	Thus,	I	will	concentrate	on	the	first	order	in	this	thesis.	
		
When	seeking	to	increase	the	energy	efficiency	and	making	the	energy	supply	sustainable	
through	the	energy	chain	with	a	focus	on	the	second	order	three	main	initiatives	or	steps	to	
take	present	themselves,	as	illustrated	below:	
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1. Changing	the	energy	sources	to	a	renewable	source		
2. Improving	the	energy	converting	technology	i.e.	more	efficient	use	
of	the	energy	source		
3. Energy	conservation	and	or	reduction	in	end	use		
	
Figure 6: Illustrates the simple energy chain and the 3 main areas of interest when looking at increasing the sus-
tainability and energy efficiency in any energy system [inspired	by	Custura	and	Divine,	2008	&	CD4CDM	,	2007	&	
Koskimäki,	2011	]	
	
Even	though	the	steps	mainly	applies	to	one	part	of	the	energy	chain	it	can	still	affect	the	rest	
of	the	chain.	It	is	therefore,	as	mentioned,	necessary	to	take	the	entire	energy	chain	into	ac‐
count	when	any	change	is	made.	
Thus,	change	in	the	energy	source	might	lead	to	a	change	in	the	needed	technology	and	possi‐
ble	also	in	the	energy	yield,	just	as	a	change	in	technology	might	lead	to	a	change	in	energy	
source	and	or	end	use	opportunities.	
Last	but	not	least	energy	conservation	and	energy	saving	at	consumer	level	leads	to	a	reduc‐
tion	in	the	amount	of	energy	needed	and	can	thereby	lead	to	new	possibilities	in	energy	
source	or	technology.	
3.2	Multi‐level	Governance	
The	reason	for	using	the	multi‐level	governance	(MLG)	theory	in	this	thesis	is	that	it	describes	
different	notions	regarding	the	change	from	centralized	authority	(command	and	control),	to	
a	non‐centralized	governance	structure,	across	numerous	centres	of	authority	[Hooghe	&	
Marks	2003].	MLG	theory	operates	with	two	different	dimensions	of	action	and	influence,	ver‐
tical	and	horizontal,	which	are	contiguous	understandings	of	decentralization.	
The	vertical	dimension	
The	vertical	dimension	explains	why	it	is	necessary	for	national	governments	to	work	closely	
with	regional	and	local	governments	as	agents	of	change	when	implementing	national	strate‐
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gies.	Local	governments,	however,	cannot	be	effective	in	isolation	from	other	parts	of	gov‐
ernment;	local	governmental	authority	is	dependent	on	and	limited	by	the	national	develop‐
ment	paths,	national	policies	and	technical	standards,	national	budgets	and	funding	priorities.	
Therefore,	the	actions	at	the	local	level	are	enabled	and	constrained	by	what	is	possible	na‐
tionally	and	vice	versa	[Corfee‐Morlot	et.	al	2009].	The	vertical	dimension	of	multi‐level	gov‐
ernance	operates	with	a	shift	of	authority	from	central	government,	to	three	other	levels	of	
government:	central,	intermediate,	and	local	[Von	Homeyer	&	Knoblauch	2008]	
The	horizontal	dimension	
The	horizontal	dimension	is	the	coordination	among	different	jurisdictions,	co‐operation	ar‐
rangements	between	levels	of	governance,	improving	effectiveness	and	coherence	in	public	
services,	and	the	facilitation	of	intergovernmental	relations.		
Horizontal	governance	activities	also	includes	engaging	in	dialogue	and	giving	a	“voice”	to	the	
civic	society	i.e.	businesses,	research	institutions	etc.,	in	the	process	of	formulating	policies.	
The	horizontal	dimension	stresses	the	need	for	a	transfer	of	responsibilities	from	the	gov‐
ernmental	actors	and	authorities,	to	non‐governmental	actors	[Corfee‐Morlot	et.	al	2009	&	
Von	Homeyer	and	Knoblauch	2008].	
The	figure	below	illustrates	the	principles	of	multilevel	governance:	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	7:	Illus‐
trates	the	
principles	in	
MLG	as	ex‐
plained	in	the	
text	[Inspired	
by	Corfee‐
Morlot	et.	al	
2009	&	Von	
Homeyer	and	
Knoblauch	
2008].	
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In	relation	to	the	thesis	at	hand,	the	government	in	Kenya	has	formulated	national	goals	for	
the	energy	area.	As	the	overall	goals	are	set	out	by	the	central	government,	but	the	implemen‐
tation	of	the	solutions	takes	place	in	and	is	dependent	on	local	conditions,	a	governance	struc‐
ture	able	to	link	these	two	levels	is	needed.	
	
Finally,	it	is	important	to	note	that	existing	institutions	tend	to	outlive	the	changes	in	the	con‐
ditions	that	initially	fostered	them.	This	means	that	even	though	a	displacement	of	old	institu‐
tions	and	the	formation	of	new	institutions	might	seem	a	good	solution,	the	best	option	often	
is	a	restructuring	of	the	institutional	set‐up	and	the	assignment	of	new	tasks	to	existing	insti‐
tutions	[Hooghe	&	Marks	2003].	
3.3	Force	Field	Analysis	
In	order	to	insure	that	both	barriers	and	possibilities	are	represented	equally	I	use	a	force	
field	analysis	(FFA)	in	this	thesis.	The	approaches	allows	for	both	the	barriers	and	the	possi‐
bilities	to	be	equally	represented.	Thus,	one	is	not	blindly	focusing	on	all	the	barriers	or	over‐
whelmed	by	the	possibilities	[Jackson,	1997].	
	
An	FFA	is	a	general	tool	for	systematically	analyzing	the	factors	found	in	complex	problems.	
FFA	frames	problems	in	terms	of	factors	or	pressures	that	support	the	status	quo	so	called	
restraining/negative	forces	and	those	pressures	that	support	change	in	the	desired	direction	
driving/positive	forces.	A	factor	can	be	people,	resources,	attitudes,	traditions,	regulations,	
values,	needs,	desires,	etc.	
Kurt	Lewin	formulated	FFA	in	the	1940s.	Lewin	originally	used	the	tool	in	his	work	as	a	social	
psychologist.	Today,	however,	FFA	is	a	significant	contribution	to	the	fields	of	social	science,	
social	psychology,	organizational	development,	process	management,	and	change	manage‐
ment.	
	
The	figure	below	is	a	simple	illustration	of	the	principles	in	a	FFA	Process	[Lewin	(1943),	
1997].	
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Figure	8:	Illustrates	the	principles	in	a	FFA	as	explained	in	the	text	[Inspired	by:	Jackson,	1997	&	Lewin	(1943),	
1997].	
3.4	Stakeholders	
In	order	to	suggest	workable	and	realistic	solutions	knowing	who	is	affected,	who	is	working	
with	it,	who	can	be	interested	in	working	with	it	etc.	I	use	the	concept	of	stakeholders.	The	
overall	advantage	in	the	stakeholder	concept	is	to	develop	a	framework	that	is	quick	to	re‐
spond	and	react	to	the	concerns	of	managers	who	experienced	the	extraordinary	intensity	of	
environmental	changes.	
In	the	mid	1980’s	the	notions	of	stakeholders,	stakeholder	management	or	a	stakeholder	ap‐
proach	to	strategic	management	surfaced.	The	central	figure	behind	this	approach	was	R.	Ed‐
ward	Freeman	with	his	1984	publication	“Strategic	Management‐	A	Stakeholder	Approach”.	
Freeman	builds	on	the	works	of	Ian	Mitroff	&	Richard	Mason	and	of	James	Emshoff.	Stake‐
holder	is	an	unmistakable	wordplay	on	“stockholder”.	
However,	the	approach	broadens	the	perception	of	strategic	management	further	than	its	tra‐
ditional	economic	roots	through	defining	a	stakeholder	as:	Any	group	or	individual	who	is	
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affected	by	or	can	affect	the	achievement	of	an	organisation’s	objectives.	[Freeman	and	
McVea,	2001]	
The	aim	of	stakeholder	management	is	to	develop	methods	to	manage	the	innumerable	
groups	and	relationships	that	make	up	an	organisation.	Processes	have	to	be	formulated	and	
implemented	that	take	into	account	all	that	has	a	stake	in	the	given	organisation.	
	
The	foundation	of	the	process	is	to	manage	and	incorporate	the	relations	and	interests	of	
shareholders,	employees,	customers,	suppliers,	communities	and	any	other	group	whom	may	
be	a	stakeholder	so	that	the	long‐term	success	of	the	organisation	in	question	is	guaranteed.	
In	this	way	the	stakeholder	approach	accentuates	active	management	of	the	organisations	
environment,	relations	and	the	promotion	of	common	interests	[Freeman	and	McVea,	2001].	
	
	
The	figure	below	gives	a	general	view	of	the	different	types	of	stakeholders:	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	9:	Illustrates	the	different	types	of	stakeholders	[professional	academy,	2014].	
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3.4.1	Stakeholders	in	energy	planning	
Due	to	the	fact	that	energy	planning	is	supposed	to	take	place	on	all	levels	of	governance	and	
throughout	the	entire	energy	chain	the	stakeholders	are	many	and	diverse.	The	stakeholders	
range	from	the	private	households	utilising	the	energy	to	major	corporations	producing	the	
energy.	
Furthermore,	the	exact	number	and	nature	of	the	stakeholders	also	depend	on	the	actual	lo‐
cality	in	which	the	energy	planning	is	taking	place.	
Stakeholders	differ	depending	on	whether	it	is	in	a	urban	or	rural	setting,	a	developing	coun‐
try	or	industrial	country,	mini	grid	or	national	grid	etc.	Including	all	stakeholders	is	essential	
for	a	sustainable	planning	therefore	a	stakeholder	mapping	is	the	first	step	in	the	planning	
process.	
	3.5	Compiling	the	theoretical	framework	
The	following	flowchart	was	introduced	in	chapter	2	when	the	method	was	explained.	
In	the	following,	I	will	explain	how	the	above	outlined	theories	are	combined	into	the	theoret‐
ical	framework	for	this	thesis.		
	
Through	the	FFA	I	gather	information.	In	order	to	get	an	overview	of	the	information	and	
thereby	secure	that	the	suggestions	and	recommendations	I	provide	are	realistic,	I	use	the	EE	
and	MLG	matrix.	
To	secure	that	the	suggestions	and	recommendations	are	workable	and	implementation	
ready	I	make	a	stakeholder	analysis	and	finally	map	out	the	actions	the	stakeholders	have	to	
make.	Even	though	this	might	sound	like	a	step	A	to	step	B	kind	of	process	it	is	not	–it	has	to	
be	seen	as	more	of	a	thought	process.	
The	work	with	the	theoretical	framework	has	been	done	incrementally	as	the	information	
was	gathered	and	not	as	one	final	exercise.	
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Figure	10:	Illustrates	the	theoretical	framework	is	in	this	thesis.			
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4.	Exploring	the	field	 	
The	following	chapter	has	the	following	working	questions	as	its	framework;	what	are	the	socio‐
economical,	physical	and	historical	settings	in	which	the	Bio	Centres	are	functioning?	
The	chapter	aims	to	provide	the	necessary	background	knowledge	on	the	field.	The	energy	sector	
and	energy	use	in	Kenya	will	be	presented	with	a	focus	on	energy	use	in	the	informal	settlement	
of	Kibera,	in	order	to	later	discuss	and	analyse	the	present	and	future	role	of	the	Bio	Centres.	
Later,	the	knowledge	gathered	in	this	chapter	will	be	utilised	in	a	more	detailed	analysis	of	pos‐
sible	sustainable	development	in	the	Bio	Centres.	
	
(For	more	details	on	Kenya	in	general	and	the	energy	sector,	see	appendix	B.)	
4.1	Energy	policy	in	Kenya	
A	number	of	policies	have	been	implemented	in	Kenya	since	independence	in	order	to	ad‐
dress	the	country’s	energy	needs.	One	of	Kenya’s	most	significant	energy	policy	initiatives	was	
the	Electric	Power	Act	of	1997.	
The	aim	of	this	legislation	was	to	facilitate	private	sector	participation	in	the	provision	of	elec‐
tricity,	which	to	date	is	the	most	important	stakeholder	in	the	provision	of	energy	in	Kenya.	
This	led	to	the	establishment	of	an	independent	electric	power	producer	known	as	Kenya	
Electricity	Generating	Company	(KENGEN)	in	1998.	
The	Electric	Power	Act	of	1997	also	provided	for	a	more	concrete	rural	electrification	using	
renewable	energy	technologies	on	a	limited	scale.	Following	the	unprecedented	power	short‐
ages	in	Kenya	in	1999	and	2000,	the	country	decided	to	formulate	a	comprehensive	energy	
policy	for	the	entire	energy	sector.	
The	ultimate	goal	of	this	policy	is	to	ensure	an	adequate,	reliable,	cost‐effective	and	affordable	
energy	supply	for	developmental	needs,	while	at	the	same	time	paying	attention	to	environ‐
mental	protection	and	conservation.	
The	Ministry	of	Energy	and	Petroleum	
	In	Kenya	the	Ministry	of	Energy	and	Petroleum	has	formulated	a	draft	for	the	national	energy	
policy	in	February	2014,	with	the	following	vision	and	mission:		
VISION	
Affordable	Quality	Energy	for	All	Kenyans	
MISSION	
To	Facilitate	Provision	of	Clean,	Sustainable,	
Affordable,	Competitive,	Reliable	and	Secure	Energy	
Services	at	Least	Cost	while	Protecting	the	Environment”	
[Draft	National	Energy	Policy,	24	Feb.	2014	p.viii]	
	
The	draft	covers	the	entire	energy	sector,	sub‐sector	by	sub‐sector.	In	regard	to	renewable	
energy	it	is	stated	that	the:		
“…The	Government	intends	to	set	up	a	Green	Energy	Facility	to	pool		
donor	contribution	which	will	help	firms	and	other	institutions	to	generate	clean	
energy	and	manufacture	energy‐	efficient	appliances.	The	Facility	will	lend	funds	to	
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viable	projects	at	concessional	rates….The	Government	has	zero‐rated	import	duty	
and	removed	Value	Added	Tax	(VAT)	on	renewable	energy,	equipment	and	accesso‐
ries.	Feed‐in‐Tariffs	(FiT	introduced	in	2008	and	revised	in	2010)	Policy	has	been	
formulated	to	promote	renewable	energy	solutions	(incl.	wind,	biomass,	small	hy‐
dro,	geothermal,	biogas	and	solar	and		municipal	waste	energy).	Under	the	FiT	sys‐
tem,	investment	security	and	market	stability	for	investors	in	electricity	generation	
from	renewable	energy	solutions	is	provided	whilst	encouraging	private	investors	
to	operate	their	power	plants	prudently	and	efficiently	to	maximize	returns….	“	
[Draft	National	Energy	Policy,	24	Feb.	2014p	7	and	64]	
	
	
	
The	following	is	a	short	overview	of	the	policies,	strategies	and	implementation	plan	regard‐
ing	biogas	in	the	2014	energy	policy	draft.	In	regard	to	this	thesis	and	the	work	of	Umande	
Trust	numbers	5	and	6	are	especially	interesting:	
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Figure 11: Shows the	”Policies	and	Strategies	and	Implementation	Plan	–	Biogas”	from	the	National	Energy	Draft	
2014;	the	red	arrow	shows	what	is	especially	important	in	regard	to	the	Bio	Centres	[Draft	National	Energy	Policy,	
24	Feb.	2014	p.	56] 
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Kenya	Vision	2030	or	in	Swahili:	Ruwaza	ya	Kenya	2030	
The	vision	2030	is	Kenya’s	development	programme	covering	the	period	2008	to	2030.	Presi‐
dent	Mwai	Kibaki	launched	the	vision	on	The	10th	of	June	2008.	[Kenya	Vision	2030,	2008]	
The	ambition	is	to	enable	Kenya	to	become	a:		
	
"Newly	industrializing,	middle‐income	(income	exceeding	World's	average	current‐
ly	at	US$10000)	country	providing	a	high	quality	of	life	to	all	its	citizens	by	2030	in	
a	clean	and	secure	environment.	“	
[ibid.	pxx]	
	
Kenya	Vision	2030	also	has	as	goal	to	provide	the	country’s	population	with	adequate	and	
decent	housing	in	a	sustainable	environment	[Kibaki,	2007].	This	economic	development	plan	
from	the	Kenyan	government	wishes	to	do	more	for	the	inhabitants	in	the	informal	settle‐
ments	than	just	provide	sanitation	and	water.	
President	Mwai	Kibaki	said	in	2010	that	the	goal	is	to	rid	the	country	of	its	informal	settle‐
ments	altogether	by	year	2030	[Nesoba,	2011].	Kibaki	guaranteed	what	he	called	special	at‐
tention	to	developing	urban	areas	experiencing	hasty	population	growth	like	Kibera	[UN‐
habitat,	2011].	
	
The	vision	is	based	on	3	pillars:	Economic,	Social,	and	Political.	The	development	is	to	happen	
through	"an	all‐inclusive	and	participatory	stakeholder	consultative	process,	involving	Kenyans	
from	all	parts	of	the	country,...”	The	vision	statement	goes	on	as	follows:	
	
”…Kenya	Vision	2030	is	new	long‐term	development	blueprint	for	the	country.	It	is	
motivated	by	collective	aspiration	for	a	much	better	society	than	the	one	we	have	
today,	by	the	year	2030.	The	aim	of	Kenya	Vision	2030	is	the	globally	competitive	
and	prosperous	country	with	a	high	quality	of	life	by	2030.”	It	aims	at	transforming	
Kenya	into	“a	newly‐	industrialising,	middle	income	country	providing	a	high	quali‐
ty	of	life	to	all	its	citizens	in	a	clean	and	secure	environment…		
The	Vision	is	anchored	on	three	key	pillars:	Economic;	Social;	and	Political	Govern‐
ance…”	
	[Kenya	Vision	2030,	2007	p.vii]	
	
Energy	is	one	of	the	infrastructural	enablers	of	the	three	“pillars”	of	Vision	2030.	The	level	
and	intensity	of	commercial	energy	use	in	a	country	is	a	key	indicator	of	the	degree	of	eco‐
nomic	growth	and	development.	
Kenya	is	therefore	expected	to	use	more	energy	in	the	commercial	sector	in	the	years	up	to	
2030.	As	incomes	increase	and	urbanization	intensifies,	household	demand	for	energy	will	
also	rise	[Kenya	Vision	2030,	2007].	
In	the	words	of	Stephen	Karekezi	from	“Energy,	Environment	and	Development	Network	for	
Acrica”	(AFREPREN)	“the	government	is	slow	but	consistent”	and	he	continues	“the	framework	
is	in	place,	now	it	has	to	be	implemented	and	utilised.”	[Perscom.	Karekezi;	Fieldwork,	2014].	
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However,	one	needs	to	remember,	as	Steve	Karekezi	also	notes,	that	even	though	the	policy	
framework	has	been	formulated	it	has	principally	little	power	in	an	illegal	informal	settle‐
ment.	
As	long	as	Kibera	is	informal,	the	residents	are	caught	in	a	vacuum	and	any	overall	coordinat‐
ed	development	is	difficult.	This	will	be	elaborated	on	later	in	regard	to	the	implementation	
and	planning	of	the	Bio	Centres	(see	Ch.	5).	
4.1.1	Energy	use	in	Kenya	
Kenya	relies	largely	on	wood	as	fuel.	Commercial	energy	in	Kenya	is	dominated	by	petroleum	
and	electricity	as	the	prime	movers	of	the	modern	sector	of	the	economy,	while	wood	fuel	
provides	energy	to	the	traditional	sectors	including	rural	communities	and	the	urban	poor.		
	
At	the	national	level,	wood	fuel	and	other	biomass	account	for	about	68%	of	the	total	primary	
energy	consumption,	followed	by	petroleum	at	22%,	electricity	at	9%1,	and	others	including	
coal	less	than	1%.	Solar	energy	is	also	extensively	used	for	drying	and,	to	some	extent,	for	
heating	and	lighting.	Electricity	remains	the	most	sought	after	energy	source	by	the	Kenyan	
society	[Economic	Survey	2013	quoted	from	Draft	National	Energy	Policy,	24	Feb.	2014]		
4.2	Urban	informal	settlements	
Slums	are	not	an	extraneous	part	of	the	city.	In	the	developing	world	slums	are	often	the	
home	of	much	of	the	labour	force	of	the	city	providing	a	number	of	important	goods	and	ser‐
vices	for	the	formal	economy.	This	informal	economy	is	generating	a	very	large	part	of	the	
economic	value	of	the	country.	Informal	sector	economists	such	as	Hernando	de	Soto	have	
long	argued	that	the	poor	are	sitting	on	huge	amounts	of	’dead	capital’	[de	Soto,	2000].	
	
Urban	informal	settlements	are	also	often	interesting	communities	in	their	own	right;	many	of	
the	most	important	movements	in	music,	dance	and	politics	originated	in	informal	settle‐
ments.	Many	people	who	are	not	so	poor	also	live	in	slums	[United	Nations	Human	Settle‐
ments	Programme	2003].	
																																																								
1	Of	which	50	%	is	consumed	in	Nairobi	
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4.2.1	Kibera	
	
Figure	12:	A	map	of	Kibera		[Kibera‐map,	2007]	
	
Kibera	stems	from	a	temporary	residence	for	Nubian	soldiers	during	World	War	I,	which	the	
British	allowed.	However,	when	Kenya	became	independent	the	settlement	was	made	illegal	
[Kibera	slum	foundation,	2007].	Thus	Kibera	is	an	informal	settlement	and	as	such	does	not	
officially	exist.	
	
The	informal	settlements	in	Nairobi	are	among	the	most	densely	populated,	insecure	and	un‐
sanitary	in	all	of	Africa,	and	Kibera	has	the	unflattering	honour	of	being	the	largest	and	the	
worst	of	the	worst.		
Kibera	covers	approximately	225ha,	and	is	situated	about	6,5	km	from	Nairobi’s	central	busi‐
ness	district,	it	is	thus	favourably	placed	to	supply	labour	to	Nairobi’s	industrial	area	and	city	
centre	[Mulchay	and	Chu,	2007	&	UN‐habitat	(a),	2011].	
	
The	exact	number	of	inhabitants	is	difficult	to	determine	because	no	census	has	been	carried	
out	in	Kibera,	hence	the	estimated	number	of	inhabitants	varies	from	350,000	to	one	million	
[UN‐	habitat	(a),	2011].	Contributing	to	the	uncertainty	regarding	the	number	of	inhabitants	is	
the	fact	that	many	are	seasonal	migrants	[The	Economist,	2007].	
The	government	provides	no	basic	services	i.e.	no	schools,	no	medical	care,	no	running	water	
or	any	kind	of	sanitation.	However	the	government	argues	to	own	virtually	all	the	land,	which	
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means	that	it	is	necessary	to	get	permissions	from	the	chief2	if	you	want	to	put	up	a	shack	of	
any	kind.	In	order	to	get	the	permission,	which	is	oral,	no	piece	of	paper	is	made	up;	you	need	
to	pay	a	consideration,	typically	5000	Ksh3.	This	amount	can,	however,	vary	a	lot	and	far	from	
everyone	gets	an	oral	permission.	
The	residents	therefore	have	no	secure	tenure	even	though	some	have	Temporary	Occupation	
Licenses	or	Temporary	Title	Deeds,	which	the	government	may	revoke	at	any	time.	The	in‐
formal	nature	of	the	housing	is	Kibera	is	actually	somewhat	organised.	
	
When	talking	to	people	living	in	Kibera	most	of	them	are	tenants	and	in	reality	most	of	the	
sheds	are	owned	by	a	few	main	landlords	–	who	rent	out	most	of	the	facilities	in	Kibera.	This	
also	adds	to	the	insecure	housing	status	of	the	residents	in	Kibera	[Kibera,	Fieldwork	2014	&	
The	Economist,	2007].	
Kibera	borders	to	the	south	and	east	of	the	Ngong	River	and	Nairobi	Dam,	and	to	the	north	
and	west	the	rail	line	to	Kisumu,	which	restricts	the	possibilities	for	expanding.	Furthermore,	
the	terrain	is	hilly	and	in	some	places	steep,	which	complicates	the	building	process.	
	
Kibera	is	made	up	of	so‐called	villages.	They	do,	however,	not	have	well‐defined	borders	and	
the	number	of	villages	accordingly	varies	from	9	to	17	depending	on	the	survey	(see	figure	1).	
There	is	a	clear	tendency	that	different	ethnic	groupings	live	in	different	sections	of	Kibera.	
[Mulchay	and	Chu,	2007	&	Ndeti,	2003	&	Nesoba,	2011].	
The	overcrowded	living	conditions	in	Kibera	intensely	add	to	the	health	risks;	infectious	dis‐
eases	and	fires	spread	without	any	difficulty.	Furthermore,	almost	three	quarters	of	Kibera’s	
households	live	very	close	to	or	just	below	the	U.N.	standard	of	poverty	[Mulchay	and	Chu,	
2007].	
Unemployment	is	widespread	in	Kibera	and	those	having	a	job	are	working	either	in	the	in‐
formal	sector	or	in	low	paying	jobs	either	in	the	industrial	area	or	in	the	city.	
The	informal	sector	is	the	prime	employer	and	includes	small	business,	open‐air	garages,	
hawking	of	various	goods,	and	the	informal	manufacturing	of	small	artefacts,	e.g.	furniture,	
metalwork,	often	based	on	reused	materials,	by	craftsmen	known	as	“Jua	kali”	which	in	Swa‐
hili	means	“under	the	hot	sun”;	they	are	so	named	because	they	work	under	the	hot	sun	in	the	
open	air	[Ndeti,	2003].	
	
On	16	of	September	2009	the	Kenyan	government	that	claims	ownership	of	the	land	which	
make	up	Kibera	started	a	long‐term	plan	to	re‐house	the	inhabitants	of	the	informal	settle‐
ments	in	Nairobi.	The	first	group	of	around	1500	people	to	depart	Kibera	were	taken	away	by	
trucks	on	16	September	2009	early	in	the	morning	and	were	re‐housed	in	300	recently	built	
apartments.	
The	clearing	of	Kibera	was	projected	to	take	between	two	and	five	years	[Hemmingsen	2011].	
However,	during	fieldwork	in	Kibera	in	November	2010	there	were	few	indicators	that	the	
clearings	were	coming	along.	
A	reason	for	that	could	be	that	land	ownership	in	Kenya	in	general	is	a	very	sensitive	topic;	
hence	not	all	are	happy	with	the	re‐housing	plans.	In	fact	more	than	80	citizens,	a	combination	
																																																								
2	A	civil	servant	in	the	provincial	government	
3	Approx.	55USD	
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of	landlords	and	residents,	have	taken	their	complaint	to	court,	arguing	that	the	land	in	Kibera	
is	theirs,	hence	the	government	does	not	have	the	authority	to	demolish	the	shacks.	Urban	
planners	also	express	concern	regarding	the	project,	claiming	that	it	risks	repeating	the	mis‐
takes	of	the	past.	
In	other	comparable	schemes	poor	families	ended	up	either	having	to	share	two‐roomed	
apartments	with	one	or	two	other	families	in	order	to	be	able	to	pay	the	rent,	or	having	to	
sublet	the	apartment	to	middle‐class	families	and	themselves	move	back	to	the	informal	set‐
tlement.	Revisiting	Kibera	during	fieldwork	in	2014	revealed	that	these	concerns	were	justi‐
fied.	
The	project	is	stopped	due	to	excessive	corruption	and	the	ones	living	in	the	apartments	
which	had	been	built	are	not	from	Kibera,	but	friends	of	politicians	and	other	middleclass	citi‐
zens.	The	general	attitude	among	people	living	in	Kibera	is:	“What	did	you	expect,	of	course	it	
is	corrupt	and	for	sure	it	is	not	the	people	from	Kibera	living	there”	[Pers.com	George	&	
Kibera,	Fieldwork	2014].	
	
When	visiting	Kibera	the	smell,	the	freely	running	sewage,	the	lack	of	infrastructure	or	indeed	
any	kind	of	structure	is	very	apparent,	and	it	is	obvious	that	the	lack	of	adequate	sanitation	is	
a	major	contributor	to	the	problems.	
But	one	thing	which	may	not	be	evident	at	first	glance	is	that	Kibera	lies	practically	on	the	
doorstep	of	the	headquarters	of	UN‐Habitat,	the	UN	agency	for	towns	and	cities.	As	a	result,	
Kibera	gets	a	lot	of	attention	from	outsiders	e.g.	Ban	Ki‐moon	paid	it	a	visit	within	a	month	of	
becoming	the	UN's	secretary‐general	and	many	governments	and	NGOs	are	engaged	in	map‐
ping	and	studying	Kibera.	Kibera	is	even	a	well‐used	film	location.	For	instance	“The	Constant	
Gardener”	was	filmed	in	Kibera	[The	Economist,	2007].	
	
All	this	makes	Kibera	one	of	the	most	“(in)famous”	informal	settlements	in	the	world.	Hence	it	
has	become	one	of	the	many	tourist	attractions	in	Kenya:	One	can	actually	go	on	“Kibera	safa‐
ri”.	
This	has	lead	to	the	population	feeling	exploited	and	this	complicates	any	kind	of	develop‐
ment	carried	out	by	non‐African	NGOs	and	even,	although	to	a	lesser	extent,	for	African	NGOs.		
This	is	something	you	can	feel	when	walking	in	Kibera:	No	one	answers	any	question	from	
strangers	or	is	at	least	very	hesitant;	They	will	be	wanting	something	in	return,	either	money	
or	goods;	and	they	want	a	clear	and	detailed	explanation	as	to	what	you	are	using	the	infor‐
mation	for	and	how	helping	you	either	in	the	long	or	short	run	will	help	them	[Hemmingsen,	
2011	&	Kibera,	Fieldwork	2014].	
4.2.2	Energy	use	in	Kibera	
Access	to	modern	energy	resources	in	urban	areas	is	far	better	than	in	rural	areas	although	
access	to	modern	energy	among	the	urban	poor	is	still	low,	mainly	due	to	the	fact	that	most	of	
the	urban	poor	live	in	informal	settlements.	
	
The	informal	nature	of	urban	poor	housing/residence	makes	provision	of	modern	energy	
sources	to	the	urban	poor	difficult.	The	energy	use	and	energy	demand	patterns	of	Kibera’s	
households	largely	revolve	around	household	energy	end‐uses	such	as	cooking	and	lighting	as	
well	as	energy	sources	for	home‐based	commercial	and	productive	activities	in	small	busi‐
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nesses	[Kibera,	Fieldwork,	2014	&	Karekezi	et	al,	2008].	In	order	to	get	an	insight	in	the	ener‐
gy	needs	and	uses	in	Kibera	I	carried	out	focus	group	discussions	and	on‐site	observations	
during	the	fieldwork	in	2014.	
	
The	energy	sources	available	for	the	urban	poor	in	Kibera	include	kerosene,	LPG,	charcoal,	
electricity,	candles,	firewood,	household	waste	(i.e.	organic	waste)	as	well	as	solar	energy	
[Kibera,	Fieldwork,	2014].	Generally,	energy	use	among	households	in	Kibera	can	be	catego‐
rized	into	two	main	purposes:	
1:	Energy	for	lighting.		
2:	Energy	for	cooking.		
	
During	focus	group	sessions	[FocusG,	Fieldwork	2014]	people	shared	their	energy‐situation	
i.e.	how	they	cook,	what	they	do	and	whether	they	are	connected	to	the	electricity	grid	either	
legally	or	illegally	etc.	Due	to	the	focus	of	this	thesis,	I	asked	about	energy	use	for	cooking	and	
whether	or	not	people	had	access	to	electricity4.	
	
The	majority	of	those	who	attended	the	focus	group	discussions	or	whom	I	otherwise	met	in	
Kibera	are	somehow	connected	to	the	electrical	grid.	By	far,	most	had	an	illegal	connection	or	
illegally	shared	one	connection	between	households	e.g.	4	households	share	a	TV	or	a	small	
refrigerator	[FocusG,	Fieldwork	2014].	
	
Illegal	tapping	of	the	electrical	grid	is	a	somewhat	organised	business	in	Kibera,	with	people	
making	money	by	illegally	selling	electricity.	
There	are	two	main	ways	in	which	the	illegal	tapping	is	carried	out:	Due	to	the	fact	that	Kibera	
is	situated	within	the	city	borders	of	Nairobi	the	official	grid	has	lines	very	close	to	Kibera	and	
going	through	Kibera,	this	enables	people	to	simply	tap	electricity	directly	from	a	line.	
They	then	either	open	a	small	shop	where	one	can	get	various	electrical	devices	charged	or	in	
some	cases	“rent”	space	in	a	refrigerator	or	they	make	an	illegal	mini	grid	connecting	houses	
nearby.	
In	the	case	of	the	illegal	mini	grid	the	people	tapping	the	electricity	for	the	most	part	also	own	
the	houses	connected	and	rent	them	out	with	electricity	for	lightning	included	in	the	rent.	
	
The	other	way	of	getting	connected	illegally	is	by	having	one	legal	connection,	which	then	is	
illegally	divided	to	a	number	of	households	[FocusG,	Fieldwork	2014].	
But,	illegal	tapping	of	electricity	from	the	supply	lines	exposes	the	user	to	potential	risks	such	
as	electrocution	and	fires,	which	often	have	a	lethal	outcome.	Additionally,	the	price	of	the	
illegal	electricity	per	KWh	is	high	and	much	higher	than	a	legal	connection.	In	line	with	the	
findings	by	Parikh	et	al.,	2012	
I	found	that	people	had	no	problem	with	the	fact	that	they	need	to	pay	for	electricity	and	en‐
ergy	in	general.	When	asked,	they	state	that	they	would	prefer	to	be	a	part	of	the	official	grid	
																																																								
4	The	general	notion	is	that	the	people	living	in	Kibera	do	not	have	access	to	electricity,	however	the	reality	is	
different.	
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and	systems.	However,	the	upfront	cost	for	getting	connected	to	the	electrical	grid	is	far	too	
high	for	the	urban	poor.	
In	the	name	of	“fairness,”	or	so	it	is	called	by	KENGEN,	the	price	for	being	connected	to	the	
grid	is	an	average	of	what	it	would	cost	anywhere	in	Kenya	setting	the	price	for	getting	con‐
nected	in	Kibera	between	35.000	and	70.0005	KSh.	Additionally	one	has	to	pay	a	monthly	
connection	fee	on	top	of	paying	for	the	amount	of	electricity	one	uses	i.e.	low	consumption	is	
relatively	more	expensive	than	a	high	consumption6.	
All	in	all	this	is	making	it	almost	impossible	for	the	people	living	in	Kibera	to	get	connected	
legally.	Consequently,	the	cost	of	energy	services	is	increasingly	becoming	prohibitive	for	low‐
income	households	and	informal	sector	enterprises7	[Pers.com,	Umande,	Fieldwork,	2014	
Kibera,	Fieldwork	2014].	
	
In	regard	to	cooking	many	explained	that	they	use	charcoal	or	coal.	Asked	why,	the	majority	
stated	that	it	was	affordable	when	bought	in	bulk,	easily	accessible	and	easy	to	use.	The	use	of	
charcoal	is,	however,	not	unproblematic;	the	charcoal	production	is	an	activity	which	need	to	
be	licensed	by	the	government.	
However,	in	Nairobi	such	activity	cannot	be	licensed	because	the	government,	due	to	climate	
change	concerns,	wants	to	protect	the	forest	near	Kibera.	Furthermore,	there	is	a	signifi‐
cant	health	hazard	connected	to	the	burning	of	charcoal	and	coal,	mainly	due	to	the	high	
emission	of	carbon	monoxide	and	particles	[focusG,	Fieldwork	2014	&	Kibera,	Fieldwork	
2014].	
	
Some	respondents	from	the	very	low‐income	urban	households	told	about	almost	daily	being	
faced	with	the	difficult	choice	of	dividing	their	incomes	between	essential	food	purchases	and	
cooking	fuel.	For	some	the	price	of	charcoal	or	coal	can	be	too	high;	they	are	forced	to	use	
“bricks”	made	from	coal‐dust	and	dirt.	
Some	also	supplement	with	“bricks”	if	they	have	to	cook	something	like	maize	which	need	a	
low	heat	for	a	long	time	because	the	bricks	are	cheap	and	can	keep	a	low	heat	going	for	a	long	
time,	but	they	emit	a	lot	of	particles	while	burning	i.e.	they	are	even	more	unhealthy	than	
normal	charcoal	or	coal	[FocusG,	Fieldwork	2014].	
	
Some	use	paraffin8,	this	is	not	without	its	problems;	as	one	respondent	pointed	out	it	is	only	
possible	to	purchase	it	in	small	quantities	from	small	distributors	resulting	in	high	retail	price.	
The	biggest	problem	using	paraffin,	however,	is	the	safety	aspects	related	to	use	and	storage;	
it	has	a	high	risk	of	exploding	while	burning	and	is	very	easily	ignited.	
																																																								
5	As	comparison	few	of	the	highest	paid	staff	at	Umande	Trust	earn	about	80.000	Ksh	pr	month	
6	This	is	not	only	an	issue	for	the	urban	poor	but	also	a	societal	problem;	by	having	this	price	structure	there	is	
less	incentive	to	investing	in	energy	saving	or	in	other	ways	decreasing	the	amount	of	electricity	one	uses.	
7	The	informal	sector	enterprises	are	often	the	largest	source	of	employment	for	low‐income	urban	residents.	
8	Also	know	as	kerosene	
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The	reason	for	using	it	despite	the	dangers	is	simply	that	many	inhabitants	had	been	given	
paraffin	stoves	through	a	governmental	program,	which	they	did	not	remember	the	name	of	
[FocusG,	Fieldwork	2014].	
4.3	Discussing	and	analysing	the	setting	of	the	Bio	Centres	
	What	are	the	socio‐economical,	physical	and	historical	settings	in	which	the	Bio	Centres	are	
functioning?	
The	Bio	Centres	in	Kibera	are	being	built	in	a	very	complex	context;	both	seen	form	a	political,	
economical	and	social	perspective.	Even	though	Kibera	has	existed	for	many	years	and	people	
have	lived	there	for	several	generations	it	is	still	an	informal	settlement	which	means	that	the	
official	Kenya	do	not	recognise	Kibera	as	a	residential	area.	This	makes	any	development	or	
overall	improvement	very	difficult;	and	this	has	consequences	for	the	Bio	Centres	(Ch.	5).	
	
There	are	some	main	trends	which	are	of	interest,	when	looking	at	the	Bio	Centres.	Firstly	the	
Bio	Centres	are	built	in	an	informal	settlement,	Kibera,	this	entails	a	number	of	problems	and	
restrictions	as	described	above.	
The	problems	and	restrictions	are	mainly	a	result	of	the	fact	that	even	though	the	policy	
framework	has	been	formulated	it	has	principally	little	power	in	an	illegal	informal	settle‐
ment.	As	long	as	Kibera	is	informal	the	residents	are	caught	in	a	vacuum	and	any	overall	coor‐
dinated	development	is	difficult.	This	will	be	discussed	further	in	regard	to	the	implementa‐
tion	and	planning	of	the	Bio	Centres	in	the	following	chapters.	
	
The	energy	situation	in	which	the	Bio	Centres	function	turns	out	to	be	different	from	what	one	
might	expect	in	an	informal	settlement	–e.g.	many	have	access	to	electricity.	However,	the	
electricity	is	expensive	and	the	wiring	is	often	dangerous.	
	
Cooking	is	something	that	requires	a	lot	of	energy	and	in	a	household	in	Kibera	having	the	
means	to	cover	the	expense	for	cooking	fuel	can	be	a	problem.	This	is	due	to	the	fact	that	most	
people	are	very	poor	and	the	un‐	and	underemployment	is	high.	
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5	Introducing	residential	biogas	production	–the	Bio	Centres	
In	the	following	the	production	of	biogas	based	on	human	waste	in	an	urban	residential	setting	
is	introduced.	These	facilities,	called	Bio	Centres,	will	be	introduced	first	with	a	focus	on	the	
technical	aspects	as	well	as	the	use	and	management.	Then	the	chapter	takes	a	closer	look	at	the	
social	aspects	of	Bio	Centres;	their	opportunities	to	be	hubs	for	change	and	how	they	impact	the	
surrounding	communities	today.	
Finally	it	discusses	the	role	of	the	Bio	Centres	in	the	future.	This	chapter	is	intended	to	function	
as	background	knowledge	for	a	later	discussion	and	analysis	of	the	development	in	the	Bio	Cen‐
tres	and	how	the	biogas	production	can	be	enhanced.	The	chapter	has	the	following	work	ques‐
tion	as	its	frame:	What	is	a	Bio	Centre	and	what	are	the	roles	of	the	Bio	Centres	today?	
(A	more	general	discussion	of	biogas	production	can	be	found	in	appendix	C.)	
5.1	Presenting	the	Bio	Centres	and	their	technology		
In	early	2007	Umande	Trust	initiated	the	first	Bio	Centres	and	by	November	2014	they	have	
built	57	in	Nairobi.	
	
	
	
	
	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	13:	A	Bio	Centre	in	Kibera	and	its	caretaker	sitting	outside	with	her	child	who	is	selling	fruit	and	candy	[Photo	
by	author,	Fieldwork,	2014].		
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The	Bio	Centres	are	inspired	by	a	project	carried	out	by	Sulabh9;	but	they	are	uniquely	tai‐
lored	to	fit	the	circumstances	in	Nairobi	e.g.	the	expansion	chamber	is	placed	right	above	the	
digester	because	of	lack	of	space.		
In	the	Bio	Centres	the	toilets	are	so‐called	squat	toilets	with	pure	flush	i.e.	the	flush	is	done	by	
pouring	a	bucket	of	water	into	the	toilet	or	not	flushing	at	all.	Each	Bio	Centre	has	7‐10	gender	
divided	toilets	and	shower	facilities	with	cold	water;	however,	it	is	possible	to	buy	warm	wa‐
ter	[Hemmingsen,	2011	&	Kibera,	Fieldwork	2014].	
	
The	following	is	an	example	of	how	a	Bio	Centre	could	be	constructed.	It	is	only	meant	to	give	
the	reader	a	visual	idea	of	the	design:	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	14:	shows	how	a	Bio	Centre	can	look;	All	Bio	Centres	have	the	bio‐digester	dome	underground	and	the	toilets	
at	the	ground	floor.	Apart	from	that,	they	differ	from	place	to	place	[Umande,	no	year].	
																																																								
9 An	Indian	NGO	who	works	with	strengthening	the	opportunities	and	improving	the	lives	of	the	marginalised	in	
India.	They	do	this	by	working	with	human	rights	and	sustainable	sanitation,	energy	and	waste	management.	
Furthermore,	they	work	with	social	reforms	trough	education	[Sulabh,	2011]. 
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Some	Bio	Centres	have	two	storeys	other	have	three.	All	Bio	Centres	are	individually	designed	
to	fit	the	exact	location	as	well	as	the	needs	and	wishes	from	the	managing	CBO	i.e.	the	exact	
use	of	the	Bio	Centres	vary.	
However,	all	of	the	Bio	Centres	has	a	“community	hall”	function	and	most	of	them	function	as	
social	meeting	points	e.g.	showing	football	matches	and	the	like	[Kibera,	Fieldwork	2014].	
5.1.1	Biogas	production	based	on	human	waste	
The	Bio	Centres	produce	biogas	from	human	waste;	they	are	constructed	in	one	of	two	stand‐
ard	sizes	depending	on	the	estimated	number	of	users.	From	100	to	300	users	the	digester	
will	have	a	size	of	31	m3	with	a	gas	chamber	volume	of	approximately	11	m3.If	it	is	estimated	
that	there	will	be	more	than	300	users,	the	digester	will	be	54	m3	with	a	gas	chamber	of	about	
18	m3.	
The	estimation	of	potential	users	is	carried	out	in	cooperation	between	Umande	Trust	and	the	
local	CBO.	It	is,	however,	only	an	estimate	and	in	reality	the	actual	numbers	of	users	vary	sig‐
nificantly	[Hemmingsen,	2011	&	Umande	Trust,	Fieldwork,	2014].	
	
There	are	several	technological	problems	with	biogas	production	based	on	human	waste.	The	
obtainable	gas	yield	from	a	production	based	solely	on	human	waste	is	limited	in	comparison	
with	other	dung	[Hemmingsen,	2011].	
In	addition	to	the	gas	yield	there	are	other	factors	in	regard	to	the	re‐use	of	the	residue	prod‐
uct	form	a	biogas	production	based	on	human	waste,	e.g.	pathogens	in	the	residue	(see	ap‐
pendix	D	for	a	discussion	of	the	factors	to	be	aware	of	when	re‐using	the	residues	from	a	bio‐
gas	production	based	on	human	waste).	
	5.1.2	Use	of	biogas		
Biogas	is	most	suitable	used	directly	for	cooking	or	lightening	via	relatively	low‐tech	solu‐
tions;	biogas	can,	however,	via	a	generator	be	transformed	into	electricity;	1000l	biogas	
equals	approximately	2,5	kWh.		
Besides	the	obvious	use	of	the	actual	biogas	the	residual	product	from	the	biogas	production	
can	be	utilised	as	fertiliser	as	it	is	rich	in	nutrients	[Sulabh,	2011	&	Nyvold,	2008	&	Jørgensen,	
2009].	
	
The	actual	biogas	demand	can	be	defined	on	the	basis	of	previously	consumed	energy.	If	a	
family	has	previously	consumed	1kg	of	firewood	they	roughly	need	200l	of	biogas	in	order	to	
gain	the	same	amount	of	energy	while	1	kg	coal	equals	500l	of	biogas.	The	biogas	consump‐
tion	for	cooking	a	meal	per	person	is	between	150l	and	300l	biogas.	Approximately	30‐40l	of	
biogas	is	needed	to	bring	one	litre	of	water	to	boiling,	120‐140l	is	needed	to	cook	0.5	kg	rice	
and	160‐190l	is	needed	to	cook	0.5	kg	vegetables.	
	
In	order	to	utilise	the	biogas	biogas‐appliances	such	as	gas	stoves	or	gas	lamps	are	required.	
Compared	to	other	gases	biogas	requires	less	air	for	combustion.	Consequently,	a	convention‐
al	gas	appliance	needs	to	be	modified	when	used	for	biogas	combustion	e.g.,	larger	gas	jets	
and	burner	holes	are	needed.	
Furthermore	the	distance	through	which	the	biogas	must	travel	before	use	should	be	closely	
monitored	and/or	minimized	since	losses	and	leakages	may	occur.	[Energy,	2014].	
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5.1.3	The	residue	from	a	biogas	production	based	on	human	waste	
The	residual	product	from	a	biogas	production	based	on	animal	manure	is	a	fluid	substance	
that	contains	a	relative	large	percentage	of	nutrients	thereby	making	it	a	well	suited	and	high‐
ly	qualified	fertiliser.	[Petersen	and	Jørgensen,	2008].	
The	residual	product	from	a	biogas	production	based	on	human	waste	has	the	same	qualities	
in	terms	of	nutrients	but	the	substance	is	not	as	thin	and	homogenous	a	fluid	as	it	would	be	in	
a	biogas	plant	based	on	animal	manure	mainly	due	to	the	fact	that	the	residue	from	the	di‐
gester	in	a	Bio	Centre	also	contains	toilet	paper.	
	
The	nutrients	in	the	residue	are	easily	obtainable	by	the	plants	and	are	a	much	better	fertilis‐
er	than	unfermented	slurry	[Jørgensen,	2009].	However,	the	presence	of	pathogens	and	other	
harmful	substances	in	slurry	based	on	human	waste	significantly	complicates	the	re‐use.	This	
can	to	a	certain	degree	be	counteracted	by	specific	ways	of	using	the	slurry.	
(In	appendix	D	the	different	harmful	substances,	which	are	especially	problematic	in	the	resi‐
dues	from	a	biogas	production	based	on	human	waste,	are	identified	and	described.)	
5.2.1	The	planning	and	financing	of	Bio	Centres	
It	is	regarded	as	prestigious	to	have	a	Bio	Centre	in	the	community,	thus	Umande	Trust	re‐
ceives	numerous	applications	from	groups	who	wishes	to	manage	a	Bio	Centre	in	their	com‐
munity.	Umande	Trust	decides	which	groups	they	find	capable.	
Umande	Trust	does	not	have	a	general	list	of	requirements	or	ToR	to	help	them	choose	the	
groups.	They	work	case	by	case	and	it	seems	as	if	they	choose	the	groups	on	the	basis	of	
where	they	can	try	to	solve	more	than	just	the	sanitary	issues	[Umande,	Fieldwork,	2014].	
	
Both	foreign	NGO’s	and	governmental	agencies	finance	the	Bio	Centres.	However,	Umande	
Trust	is	working	towards	self‐financing	for	the	Bio	Centres.	In	cooperation	with	Equity	Bank10		
	
Umande	Trust	has	established	favourable	loan	schemes	to	finance	the	Bio	Centres.	This	is	to	
make	sure	that	Umande	Trust	and	the	CBOs	get	complete	control	over	the	development	with‐
in	the	Bio	Centres	i.e.	they	do	not	have	to	incorporate	any	other	agendas	which	the	donors	
might	have,	but	they	can	focus	completely	on	the	Bio	Centre	projects	they	find	best	suited.	
Becoming	self‐sufficient	and	not	donor	based	is	in	itself	something	which	Umande	Trust	sees	
																																																								
10	Equity	Bank	is	one	of	the	largest	in	Kenya	and	in	the	words	of	the	bank	itself:	“Currently,	Equity	Bank	had	more	
than	8	million	customers	making	it	the	largest	bank	in	terms	of	customer	base	in	Africa	and	having	nearly	half	of	
bank	accounts	in	Kenya.	The	company’s	vision	is	“to	be	the	champion	of	the	socio‐economic	prosperity	of	the	people	
of	Africa”.	Equity	Bank	in	2010	established	the	Equity	Group	Foundation.	This	innovation	and	creative	vehicle	has	
fully	transformed	the	concept	of	philanthropy	and	corporate	social	responsibility.	While	Equity	Group	Foundation	
champions	the	socio‐economic	transformation	of	the	people	of	Africa	and	seeks	partnerships	along	six	cluster	the‐
matic	areas,	Equity	Bank	provides	the	infrastructure	of	delivery	hence	reducing	the	operational	costs	for	the	Foun‐
dation	and	increasing	the	rate	of	return	on	any	social	investment.	The	six	social	thematic	areas	of	focus	are:	educa‐
tion	and	leadership	development;	financial	literacy	and	access;	entrepreneurship,	agriculture,	health,	innovations	
and	environment”	[Equity	Bank,	2014]	
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as	being	positive	for	the	development	of	the	Bio	Centres	[Kibera,	Field	work,	2014	&	Pers.com	
Omotto,	Fieldwork,	2014].	
5.2.2	Getting	a	new	Bio	Centre	approved	
It	is	the	responsibility	of	the	CBO	managing	the	Bio	Centre	to	find	a	suitable	building	site	and	
provide	the	needed	building	approvals.	These	can	be	given	by	either	the	formal	or	the	infor‐
mal	sector	i.e.	a	local	community	authority	or	the	local	chief.	
In	theory	each	Bio	Centre	is	approved	by	the	city	council,	however	due	to	the	fact	that	the	Bio	
Centres	are	built	in	informal	settlements	nothing	can	be	approved	there.	
This	means	that	Umande	Trust	has	what	is	called	a	“blank”	permit,	they	are	not	able	to	get	an	
official	approval	or	permit.	
In	reality	it	means	that	Umande	Trust	shares	the	information	about	location	and	design	of	the	
Bio	Centres	with	the	city	council	but	the	council	cannot	formally	approve	anything	in	an	in‐
formal	settlement	so	all	Bio	Centres	are	tolerated	not	approved	[Fieldwork,	2014	&	Pers.com	
Binale,	Fieldwork,	2014].	
	
When	talking	to	Aidha	Binale,	the	program	responsible	at	Umande	Trust,	the	major	issue	con‐
cerning	the	approval	of	the	Bio	Centres	is	the	“illegal”	status	of	Kibera.	Whenever	Umande	
Trust	wants	to	engage	the	city	council	there	is	a	general	confusion	about	exactly	which	“offi‐
cial”	office	they	need	to	talk	to.	In	the	words	of	Aidha	Binale:	
	
“	…We	[i.e.	Bio	Centres/	Umande	Trust;	my	comment]	would	very	much	like	to	be	
approved	and	cooperated	but	please	tell	me	who	to	talk	to…they	[i.e.	the	govern‐
mental	institutions	in	Nairobi;	my	comment]	don’t	know…in	Nairobi	water	they	
have	an	informal	settlement	department	that	is	easy	and	are	bettering	the	coopera‐
tion	a	lot”	
[Pers.com	Binale,	Fieldwork,	2014]	
5.2	The	construction	of	a	Bio	Centre	‐a	Community	Capacity	Building	process	
An	important	part	of	the	approach	taken	by	Umande	Trust	is	to	make	sure	that	it	actually	and	
physically	is	the	community	that	is	building	the	Bio	Centre	i.e.	they	are	trained	in	the	skills	
needed	to	build	a	Bio	Centre	and	are	the	ones	doing	the	work11	without	getting	paid12.	
	
This	is	done	to	ensure	that	the	CBO	is	not	just	interested	in	making	money,	but	that	they	actu‐
ally	want	a	Bio	Centre	and	to	ensure	that	when	the	Bio	Centre	is	finished	the	CBO	feels	the	
sufficient	sense	of	ownership	of	the	Bio	Centres	(see	appendix	E	for	details	on	the	needed	
skills)	[Umande,	Fieldwork,	2014].	The	following	pictures	show	a	community	and	Umande	
staff	in	the	process	of	building	a	Bio	Centre:	
																																																								
11	If	the	members	of	the	CBO	are	handicapped,	has	HIV/AIDS	or	are	facing	other	obstacles	regarding	their	ability	
to	do	physical	work	special	arrangements	are	made.		
12	Umande	Trust	finances	all	the	training.		
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Figure	15:	Both	pictures	show	the	building	process	of	a	Bio	centre;	on	the	left	the	beginning	of	the	bio‐digester	is	
seen	and	on	the	right	the	finished	bio‐digester	chamber	is	seen	[Umande,	2006].	
Beside	the	actual	construction	process,	Umande	Trust	has	maintained	a	process‐based	capaci‐
ty	building	approach,	which	means	that	the	CBOs	acquire	and	develop	skills	in	governance,	
community‐led	design,	budgeting,	procurement	and	supervision	of	works.	Umande	Trust	also	
trains	local	artisans	from	the	CBOs	so	they	acquire	the	needed	skills	in	bio‐sanitation.	
The	training	is	carried	out	as	on‐the‐job	training	and	the	“older”	and	already	established	CBOs	
are	an	active	part	of	the	training	of	the	“new”	CBOs.	
	
During	the	training	and	as	a	part	of	the	planning	of	a	new	Bio	Centre	a	number	of	committees	
are	appointed	as	or	elected	to	amongst	the	members	of	the	CBO	and	they	become	the	repre‐
sentatives	of	the	other	CBO	members.	Each	CBO	has	four	committees:	
	
	 	 1.	Executive		
	 	 2.	Business	management		
	 	 3.	Tendering		
	 	 4.	Works		
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Each	of	the	four	committees	has	five	members.	They	are	not	only	on	the	committees	but	are	
also	trusted	with	specific	roles	and	responsibilities	by	the	other	CBO	members	who	hold	them	
accountable	during	their	group	meetings.		
	
The	committees	are	trained	on:		
 Governance	
 Hygiene	promotion		
 	Maintenance		
Governance	
The	committees	are	trained	on	good	governance,	on	what	it	means	to	be	a	part	of	a	group	i.e.	
group‐membership,	leadership	skills,	communication,	use	of	feedback	mechanisms,	manage‐
ment	services,	work	plans	and	financial	management	i.e.	budgeting,	procurement	and	super‐
vision	of	works	
Hygiene	Promotion	
Hygiene	and	a	clean	environment	are	essential	and	the	training	emphasizes	the	importance	
of:		
 Regular	cleaning	of	the	Bio	Centres	to	avoid	stenches	and	create	welcoming	and	
usable13	surroundings	
 Removal	of	mud	from	the	shoes	before	entering	the	toilet.	All	the	groups	were	
asked	to	ensure	that	the	facilities	have	a	door	rack.	
 Use	of	soaps/detergents:	The	trainees	were	informed	about	which	soaps	and	
detergents	they	should	use	in	cleaning	the	Bio	Centre	because	some	are	not	
“friendly”	to	the	bacteria	that	are	necessary	for	biogas	production.	
Maintenance	
The	training	also	emphasizes	on	the	importance	of	detecting	and	preventing:	
 Gas	leakage:	The	groups	were	trained	on	how	to	monitor	the	gas	and	also	how	
to	detect	leakages.	
 Blockage	in	the	gas	pipe:	The	groups	were	taught	how	to	detect	and	remove	the	
water	from	the	pipes	using	water	traps.	
 Blockage	of	the	soil	water	channel:	The	groups	were	taught	on	how	to	unblock	
the	channels	and	also	in	safe	disposal	of	sanitary	towels	to	avoid	blockage.	
 	Biogas	Systems:	The	groups	were	introduced	to	safety	measures	with	regard	
to	biogas	systems,	which	included:	lighting	the	match	stick	before	releasing	the	
gas	and	keeping	the	burner	clean	to	ensure	proper	burning	of	the	gas.	
	
This	engagement	of	the	CBO’s	is	an	approach	which	Umande	Trust	has	improved	over	the	
years.	Here	follows	a	summary	of	the	most	important	lessons	learnt,	according	to	Umande	
Trust:	
 “The	sense	of	ownership	has	been	enhanced	making	the	community	to	take	re‐
sponsibility	of	the	projects.	
																																																								
13	By	Umande	Trust	normally	referred	to	as	“habitable	surroundings”	
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 Consultations	improved	the	relationships	between	the	community	and	the	service	
providers,	which	in	turn	lead	to	better	decisions.	It	allowed	people	interested	in	or	
affected	by	projects	to	offer	their	views	before	a	decision	was	made.		
 There	is	a	reduced	chance	of	conflicts,	which	is	not	only	costly	but	an	outcome	of	a	
dissatisfied	community.		
 It	is	a	rewarding	way	to	get	to	know	the	community,	their	needs,	ideas	and	wants.		
 Ensured	that	the	local	project	benefits	the	local	community.”	
[Binale,	no	year,	p.	9‐10]	
5.2.1	The	business	model	in	a	Bio	Centre		
Using	the	facilities	at	the	Bio	Centres	is	not	free.	It	generally	costs	between	3	and	5	Kenyan	
shillings	(KSh)14	to	use	the	toilets	and	around	10	KSh	to	have	a	shower	with	hot	water.	To	use	
the	cooking	facility	at	a	Bio	Centre	one	pays	per	meal	and	not	time	i.e.	the	longer	the	meal	
takes	to	cook	the	more	value	for	money	you	get.	Besides	the	revenue	made	from	the	sanita‐
tion	facilities	the	Bio	Centres	can	make	money	by	renting	out	space	to	small	businesses	or	
others,	by	showing	football	matches	etc.	[Umande,	Fieldwork,	2014]	
	
The	building	of	the	Bio	Centre	is	a	partnership	between	Umande	Trust	and	the	local	CBO,	but	
the	local	CBO	is	responsible	for	the	daily	work	and	is	responsible	for	the	maintenance	of	the	
Bio	Centre.	However,	Umande	Trust	has	the	power	to	take	away	the	responsibilities	from	a	
CBO,	if	they	do	not	manage	and	maintain	it	properly.	
Normally	the	local	CBO	hires	a	caretaker	of	Bio	Centre.	Generally,	the	caretaker	does	not	have	
specific	knowledge	of	the	actual	biogas	production.	Therefore	Michael	Francis,	the	technical‐
consultant	and	biogas	expert	at	Umande	Trust,	regularly	visits	the	different	Bio	Centres	to	
ensure	that	they	are	working	correctly.	At	the	same	time	he	makes	sure	the	toilets	are	clean	
and	that	the	Bio	Centre	as	a	whole	is	well	maintained.	
	
Each	Bio	Centre	passes	on	10	%	of	their	monthly	revenue	to	a	fund	called	Sandef.	Umande	
Trust	founds	the	fund	and	its	purpose	is	to	act	at	a	security	to	ensure	funds	for	maintaining	
the	Bio	Centres	and	also	to	build	new	ones.	The	chairman	of	Sandef	is	a	Umande	Trust	em‐
ployee	and	the	members	of	Sandefs	board	are	representatives	from	the	different	CBOs	[Hem‐
mingsen,	2011].		
5.3	Analysing	the	use	of	the	Bio	Centres	
Umande	Trusts	overall	goal	is	to	improve	the	life	of	and	empower	those	living	in	the	informal	
settlements;	when	talking	to	the	staff	at	Umande	Trust	and	especially	Mr.	Josiah	Omotto,	Man‐
aging	Trustee	in	Umande	Trust,	it	is	clear	that	the	work	is	a	personal	matter.	
Many	of	the	staff	either	live	or	have	lived	in	Kibera	and	know	firsthand	what	life	is	like	in	an	
informal	settlement.	This	engagement	results	in	Umande	Trust	being	involved	in	and	tackling	
all	the	major	issues,	so	to	speak,	in	the	informal	settlements	e.g.	peace,	empowerment,	
HIV/AIDS,	gender	politics,	tenure	rights	and	of	course	sanitation.	Umande	Trust	sees	the	Bio	
																																																								
14	1	Ksh	equals	approximately	0.06	dkk	[http://valutaomregneren.dk/valutaomregner.htm	set	20/8	2014].	To	
get	an	idea	of	the	purchasing	power	one	can	get	a	big	dinner	with	meat	for	around	100	Ksh.	
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Centres	as	an	opportunity	to	create	a	“hub	for	social	change”	from	where	they	are	able	to	
reach	the	people	living	in	the	informal	settlements.	
When	visiting	the	Bio	Centres	in	2010	they	were	generally	very	unclean,	the	toilets	were	in	
many	cases	blocked	and	the	kitchens	were	not	functioning.	These	are	serious	obstacles	for	
using	the	Bio	Centres	for	any	social	activities	–	who	wants	to	hold	a	meeting	or	social	gather‐
ing	with	the	smells	form	a	toilet	as	silent	attendee.	The	extent	of	the	social	activities	was	ac‐
cordingly	very	limited	and	varied	a	lot,	some	Bio	Centres	was	used	as	meeting‐halls	and	as	a	
place	to	meet	and	watch	football15	while	others	were	not	used	at	all.	The	following	collage	
illustrates	the	situation	in	2010	at	the	Bio	Centres:	
	
Figure	16:	A	collage	of	pictures	from	2010,	which	illustrates	the	situation	in	the	Bio	Centres	at	the	time.	Photo	A:	is	
presented	as	a	Kitchen,	but	there	is	no	real	stove	and	the	room	is	placed	between	the	toilets	at	a	Bio	Centre,	photo	B,	
a	clogged	toilet	at	a	Bio	Centre,	photo	C:	a	stove	and	to	the	right	of	the	stove	you	can	see	the	gas	outlet	–the	pipe‐	the	
gas	is	burning	at	the	end	of	the	pipe,	photo	D,	dirty	and	not	maintained	Bio	Centre,	photo	E,	a	dirty	toilet	at	a	Bio	
Centre,	photo	F,	at	a	Bio	Centre	the	caretaker	has	placed	a	small	stove	which	uses	charcoal	to	cook	lunch	etc.	at	a	Bio	
Centre		[Photo	by	author,	Fieldwork	2010].	
																																																								
15	The	English	Premier	League	is	extremely	popular,	and	it	is	followed	religiously	by	many	in	Kenya	both	in	and	
outside	the	informal	settlements.	
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As	an	outsider	it	seemed	like,	back	in	2010,	that	Umande	Trust	wanted	to	do	everything	yes‐
terday.	During	the	fieldwork	in	2010	Umande	Trust	seemed	to	have	a	very	broad	focus	and	
definitely	broader	than	what	our	“text‐books	teachings”	told	us	was	compatible	with	succeed‐
ing.	This	led	me	to	conclude	that	Umande	Trust	should	focus	exclusively	on	managing	the	Bio	
Centres	as	nothing	less	and	nothing	more	than	a	sanitation	and	energy	facility.	
Returning	to	the	Bio	Centres	in	2014,	I	had	the	previous	experience	and	data	from	2010	in	
mind.	And	this	of	course	formed	part	of	my	pre‐understanding	of	the	Bio	Centres.	
	
The	reality	surrounding	the	Bio	Centres	in	2014	is	definitively	a	lot	different	when	compared	
to	2010.	Today‐	in	2014	‐	the	toilets	in	the	Bio	Centres	are	generally	as	clean	as	any	public	
toilet	I	have	seen	in	Denmark	or	even	cleaner.	Additionally,	the	other	floors	of	the	Bio	Centres	
are	generally	very	clean	and	there	are	clean	and	functioning	kitchens.	
The	following	collage	illustrates	the	situation	in	2014:	
Figure	17:	A	collage	of	pictures	from	2014,	which	illustrates	the	situation	in	the	Bio	Centres	today.	Picture	A:	clean	
and	well	maintained	toilet,	picture	B:	A	public	Kitchen	at	a	Bio	Centre,	picture	C:	a	refrigerator	with	beverages		for	
sale	at	a	Bio	Centre,	the	refrigerator	is	powered	by	electricity,	picture	D,	a	different	public	kitchen	at	a	different	Bio	
Centre	–the	big	black	barrel	is	filled	with	“tap	water”,	picture	E:	a	clean	meeting	hall	in	a	Bio‐Centre	[Photo	by	au‐
thor;	Fieldwork,	2014].	
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Having	overcome	the	physical	obstacles	the	Bio	Centres	has	indeed	evolved	into	much	more	
than	“just”	sanitation	and	energy	[Fieldwork,	2014].	
The	majority	using	the	Bio	Centres	facilities	for	cooking	are	still	cooking	at	home	as	well;	they	
only	use	the	Bio	Centres	for	cooking	maize,	beans	or	other	foods	that	need	a	long	cooking	
time16;	vegetables	for	instance	they	cook	at	home.	
	
The	reason	the	majority	stated	for	not	solely	using	the	Bio	Centres	was	on	one	hand	simply	a	
question	of	convenience,	having	to	walk	to	the	community	kitchen	but	also	a	more	“logistic”	
one;	at	peak	hours	during	the	day	having	to	wait	in	line	for	long	time	made	most	people	prefer	
cooking	at	home;	this	underlines	the	importance	of	the	piping	of	the	biogas.	
But,	it	also	points	out	the	fact	that	the	pricing	system	in	the	Bio	Centres	has	an	effect	on	Peo‐
ple’s	behaviour;	the	relatively	low	price	of	cooking	a	meal	of	beans	and	maize	counteracts	the	
inconvenience.	
	
This	indicates	that	alterations	in	the	pricing	scheme	could	have	significant	impact	in	the	use	of	
the	Biogas	for	cooking.	There	are	several	possibilities	for	other	pricing	schemes	for	the	use	of	
the	cooking	facilities:	E.g.	not	pricing	per	meal	but	per	time	might	increase	short	time	use;	
having	different	prices	at	different	times	of	the	day	might	balance	the	peak	hours	to	some	de‐
gree	[Kibera,	Fieldwork	2014].	
	
All	Bio	Centres	function	as	meeting	halls	and	are	a	centre	for	social	gatherings.	Watching	foot‐
ball	is	still	very	popular:	
	
Figure	18:	On	the	left,	a	Bio	Centre	hall	ready	for	a	football	event.	On	the	right,	a	sign	advertising	a	football	match	
between	Aston	villa	and	Arsenal	at	Muvi	Bio	Centre	‐	it	cost	20	Ksh	to	attend	[Photo	by	author,	Fieldwork,	2014].	
																																																								
16	The	price	system	in	the	Bio	Centres	charges	per	meal	and	not	time		
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Besides	the	football	events	different	groups,	organisations	and	churches	are	using	the	Bio	
Centres	for	their	meetings	and	events,	e.g.	is	a	group	of	young	dancers	using	the	Bio	Centres	to	
practice	and	perform.	
	
Most	of	the	Bio	Centres	have	a	small	kiosk	selling	things	like	soap	and	candy;	in	others	there	
are	computer	rooms	with	Internet	connections	and	printers,	which	the	community	can	use	as	
the	following	picture	shows:	
	
	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	19:	A	Computer	room	at	a	Bio	Centre	open	for	the	local	community	is	has,	when	power	makes	it	possible,	
internet	access	[Photo	by	author,	Fieldwork,	2014].		
During	my	stay,	Equity	Bank	prepared	to	open	an	office	in	a	Bio	Centre	making	banking	more	
accessible	for	the	people	in	Kibera.	Workshops	about	health,	STDs,	basic	rights	and	opportuni‐
ties	are	often	held	at	the	different	Bio	Centres.	Umande	Trust	has	in	the	Bio	Centres	created	an	
opening	to	reach	the	communities	and	provide	service	opportunities	that	otherwise	might	not	
exist.	
	
The	people	in	the	communities	surrounding	the	Bio	Centres	have	confidence	in	Umande	Trust	
thereby	giving	Umande	Trust	power	but	also	a	responsibility	to	justify	the	trust	which	has	
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been	placed	in	them;	Umande	Trust	might	be	able	to	do	things	which	a	formal	governmental	
institution	would	not	be.	
5.5	The	Bio	Centres,	dignity	and	sanitation	
Retaining	one's	dignity	and	self‐worth	is	a	key	factor	in	one’s	quality	of	life;	one’s	physical,	
social	and	economic	situation	determine	how	uncomplicated	it	is	to	claim	and	retain	dignity	
and	self‐worth	both	to	one	self	and	in	the	eyes	of	others.	
Talking	to	people	living	in	Kibera	a	common	answer	to	a	question	in	line	with	“how	are	you	
doing?”	is	something	in	line	with	“life	is	not	easy,	I	am	under	pressure”	or	“we	need	to	hustle.”	
This	is	not	said	to	gain	pity	more	like	a	statement	of	fact.	
However,	this	does	not	mean	that	one	can	assume	that	the	residents	are	unhappy	and	living	in	
desperate	poverty.	As	I	experienced,	many	actively	choose	to	reside	in	an	informal	settlement	
even	considering	the	obvious	challenges	[Kibera,	Fieldwork,	2014].	
	
The	informal	settlement	may	be	dirty,	poorly	serviced	and	overcrowded,	but	it	is	also	a	place	
of	great	human	energy,	community	spirit,	kindness;	hard‐working,	creative	and	happy	places	
that	many	consider	home	and	has	done	for	many	generations.	
Some	inhabitants	have	incomes	that	exceed	the	earnings	of	formal	sector	employees,	yet	they	
choose	to	live	in	the	informal	settlement.	It	is	s	worth	noting	that	this	might	be	because	they	
would	not	be	able	to	make	the	same	earnings	if	they	did	not	live	in	the	informal	settlement	
[Ibid.].	
	
It	is	also	worth	noting	that	in	many	cities,	also	in	Nairobi,	there	are	more	poor	people	outside	
the	informal	settlements	than	within	them.	This	is	due	to	the	fact	that	the	absolutely	marginal‐
ised	cannot	even	afford	to	live	in	the	informal	settlements	as	it	is	not	entirely	free.	
The	informal	settlements	are	the	residence	of	much	of	the	labour	force	of	the	city	and	thereby	
providing	a	number	of	services	for	the	formal	economy	and	producing	significant	quantities	of	
goods.	
Even	so,	the	person	living	in	Kibera	faces	a	number	of	challenges	in	retaining	dignity.	A	major	
obstacle	is	poor	sanitation.	Having	the	possibility	to	relieve	yourself	under	dignified	condi‐
tions	instead	of	going	to	some	obscure	place	is	a	key	factor	in	keeping	your	“self‐value”,	as	Mr	
Omotto	calls	it.	
Mr	Omotto	is	proud	of	his	background.	He	grasps	any	opportunity	to	talk	about	his	upbringing	
in	Kibera	and	he	does	it	with	confidence	and	a	certain	pride:	
	
“I	grew	up	in	Kibera	in	the	seventies.	Sanitation	was	just	one	of	the	variables	[vari‐
ables	i.e.	problems;	my	comment].	I	remember	the	times	I	used	to	go	to	the	railway	
line.	We	used	to	wait	for	the	train.	The	moment	the	train	left,	the	space	appeared	
[they	used	the	railway	lines	going	through	Kibera	as	“open	air	toilets”;	my	com‐
ment].	At	that	time	it	served	very	good	but	particularly	now	people	are	living	next	
to	the	railway	line,	so	you	don’t	have	that	prerequisite	that	we	were	doing	[in	the	
seventies	Kibera	was	not	as	densely	populated	as	it	is	today	and	no	one	lived	direct‐
ly	next	to	the	railway	line	i.e	the	railway	line	were	the	place	where	the	fewest	peo‐
ple	were	affected	by	the	“open	air	toilets”;	my	comment].”		
[Pers.com.	Omotto,	Fieldwork	2014]	
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The	sanitation	situation	in	Kenya	is	a	serious	social	problem	and	a	serious	health	question.	
Lack	of	adequate	sanitation	degrades	health,	in	particular	that	of	children	[Steven	et	al.,	
2001].	
About	80%	of	the	hospitalisations	in	Kenya	are	due	to	preventable	diseases	and	approximate‐
ly	50%	of	these	diseases	are	the	direct	result	of	inadequate	sanitation	[ministry	of	public	
health	and	sanitation,	2011].	
Furthermore,	it	undermines	education	and	thereby	affects	communities	as	a	whole.	Those	
most	harshly	affected	are	always	the	poor	and	disadvantaged	[Steven	et	al.,	2001].	
As	a	result	of	the	hastily	increasing	population	in	both	rural	and	urban	areas	the	overall	status	
of	Environmental	Sanitation	has	been	declining	in	Kenya	and	there	are	high	population	densi‐
ty	“hotspots”	with	alarmingly	poor	living	conditions,	inadequate	sanitation	and	severe	pov‐
erty	[ministry	of	public	health	and	sanitation].	Kibera	is	an	example	of	one	such	“hotspot”.	
	
The	most	common	and	frequently	used	toilet	praxis	is	the	so‐called	”flying	toilet”.	
This	means	that	one	relieves	oneself	in	a	plastic	bag	and	then	disposes	of	it	by	throwing	it	as	
far	away	as	possible,	as	the	drawing	below	is	illustrating.	
	
Figure	20:	A	simple	flying	toilet	[Colors	#82,	2011]	
This	exposes	the	other	inhabitants	to	a	severe	danger	of	contamination	because	the	human	
waste	lies	untreated	and	exposed.	
This	has,	however,	changed	in	communities	near	a	Bio	Centre.	Earlier	there	was	a	lot	of	hu‐
man	waste	in	the	neighbourhood	due	to	flying	toilets.	This	led	to	many	diseases.	Many	of	my	
informants	have	personal	experiences	with	relatives	or	neighbours	suffering	or	dying	from	
cholera,	or	suffering	from	diarrhoea	and	vomiting	as	a	result	of	the	poor	sanitation.	
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The	Bio	Centres	have	made	both	a	physical	and	social	change:	A	cleaner	community	with	ade‐
quate	sanitation	leads	to	less	illness,	and	less	illness	gives	you	the	possibility	to	work	and	go	
to	school;	education	and	work	in	its	turn	leads	to	a	person	being	able	to	obtain	dignity	and	
self‐worth	in	all	parts	of	life	[Umande,	Fieldwork,	2014].	
5.6	Umande	Trust,	the	Bio	Centres	and	knowledge	sharing	
Umande	Trust	is	proud	of	the	interactions	with	partner	agencies	and	CBOs	and	they	have	a	
unique	level	of	sharing	information,	which	is	not	the	norm	in	many	NGOs.	
This	has	made	Umande	Trust	able	to	support	communities	in	the	collection,	analysis	and	shar‐
ing	of	information	on	the	status	of	water,	environment	and	sanitation.	
Notable	examples	of	this	includes	a	study	on	basic	urban	services	and	climate,	as	well	as	con‐
vening	a	series	of	local	and	city‐wide	advocacy	campaigns	on	right	to	water,	tenure	security,	
water	sector	reforms,	decentralized	funds	and	budgets	[Pers.com	Binale,	Fieldwork,	2014	&	
Binale,	no	year].	
	
Umande	Trust	works	closely	with	the	CBOs	to	model,	plan	and	finance	the	Bio	Centres	as	well	
as	to	prepare	and	develop	business	and	marketing	plans	and	strategies	for	each	Bio	Centre.	
Furthermore,	knowledge	on	bookkeeping	and	business	management	is	shared	and	the	com‐
munities	are	empowered	and	encouraged	to	demand	and	maintain	zero‐tolerance	towards	
corruption	on	the	part	of	the	committees,	partner	agencies	and	Umande	Trust.	
	
As	mentioned	earlier	Umande	Trust	has	a	unique	willingness	to	share	their	knowledge	and	
they	realise	the	importance	and	power	of	knowledge	sharing.	
This	approach	is	evident	already	in	the	amount	of	co‐operations	Umande	Trust	is	engaged	in.	
In	the	words	of	Umande	Trust	the	goal	is	that	the	individual	Bio	Centre	must	at	all	levels	ac‐
tively	engage	community	groups,	small‐scale	service	providers,	the	public	sector,	the	financial	
sector,	the	private	sector	and	the	civil	society	actors	in	an	on‐going	process	of	dialogue,	learn‐
ing	and	strategy	development.	Aidha	Binale,	the	Programme	Manager	from	Umande	Trust,	
underpins	this	way	of	working:	
	
“Virtually	all	our	initiatives	involve	active	partnerships	with	peer	NGOs	and	public	
agencies	both	national	and	international	and	Universities	as	well	as	private	sector	
agencies.”		
[Pers.com	Binale,	Fieldwork	2014]	
5.7	discussing	the	Bio	Centres	as	social	development	agents	
There	is	no	doubt	that	the	Bio	Centres	are	becoming	important	players	in	the	field	of	societal	
development	of	the	informal	settlements	in	Nairobi.	Positive	change	has	already	been	seen	in	
several	areas	both	in	the	social,	psychological	and	physical	area.	
All	the	interviewed	Bio	Centre	CBO‐members	and	caretakers	at	the	Bio	Centres	had,	without	
exception,	positive	stories	to	tell.	However,	a	large	group	of	people	are	not	heard,	namely	
those	who	cannot	use	the	Bio	Centres	for	financial,	social	or	sheer	geographical	reasons.	
Talking	to	them	brings	out	a	different	picture	and	underlines	that	there	is	room	for	improve‐
ment	in	the	way	the	Bio	Centres	operate.	When	walking	in	Kibera	in	areas	a	bit	away	from	a	
Bio	Centre,	but	no	more	than	10‐15	minutes,	the	attitude	towards	the	Bio	Centres	was	signifi‐
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cantly	different.	Most	people	has	heard	about	or	seen	a	Bio	Centre,	but	few	had	ever	visited	
one.	Even	though	people	live	with	no	sanitation	facility	closer	than	a	Bio	Centre	they	still	do	
not	use	the	Bio	Centre:	A	young	woman	working	in	a	bone‐pearl	“factory”17	I	visited,	had	the	
following	comment	when	asked	about	the	Bio	Centres:	
	
“…I’m	not	close	[to	a	Bio	Centre,	my	comment]	makes	me	feel	not	welcome	the	peo‐
ple	[the	caretakers	and	the	other	users	of	the	Bio	Centre,	my	comment]	there	are	
not	nice	they	are	big	men	[important/powerful	in	the	local	community,	my	com‐
ment]	not	my	kind…”	
[Pers.com	Lady	in	Kibera,	Fieldwork,	2014]	
	
Asked	if	she	would	use	the	Bio	Centre	if	it	was	nearer	(I	am	not	completely	sure	she	really	un‐
derstood	what	I	meant)	she	replied:	
	
“…All	does	[a	Bio	Centre,	my	comment]	are	not	hear	so	I	don’t	use	...I	don’t	like	to	
use…”	
[Ibid.]	
There	is	a	tendency	that	the	general	attitude	towards	the	Bio	Centres	gets	more	and	more	
negative	as	one	gets	further	away	from	a	Bio	Centre.	People	not	directly	involved	in	or	using	
the	Bio	Centre	generally	do	not	have	a	positive	attitude	towards	the	Bio	Centres.	
The	negative	attitude	is	perhaps	not	so	much	towards	the	actual	Bio	Centre	facility	but	to‐
wards	the	people	in	the	CBO	managing	the	Bio	Centre	including	the	users	of	the	Bio	Centre	
[Fieldwork,	2014].	
	
Umande	Trust	and	the	CBOs	have	succeeded	in	creating	businesses.	All	Bio	Centres	returns	
revenue	and	most	of	the	Bio	Centres	have	significant	revenues	i.e.	the	people	involved	in	the	
Bio	Centres	earn	“good	money”.	The	Bio	Centres	give	the	people	involved	a	higher	status	in	
the	community	than	they	might	otherwise	have	had.	
If	you	ask	people	not	involved	in	the	Bio	Centres,	the	feeling	is	that	those	involved	do	not	al‐
ways	know	how	to	handle	their	higher	status	properly.	If	this	issue	is	not	addressed	the	ten‐
dency	of	division	between	those	with	and	those	without	a	Bio	Centre	is	likely	to	increase,	
which	may	lead	to	security	issues	in	an	area	like	Kibera	[Kibera,	Fieldwork,	2014].	
	
Umande	Trust	has	taken	the	first	small	step	towards	counteracting	this	tendency	by	establish‐
ing	I.U.E.P,	which	is	“Bio	Centres	as	an	entry	point	for	environmental	planning	project.”	The	
reason	for	establishing	this	project,	however,	was	more	sanitary	than	to	counteract	the	ten‐
dency	to	social	division.The	reason	for	the	project	was	that	even	close	to	a	well	functioning	
Bio	Centre	one	could	find	human	waste	on	the	ground	i.e.	people	were	using	flying	toilets.	The	
idea	behind	I.U.E.P	is	basically	to	expand	the	Bio	Centre’s	commitment,	so	to	speak,	to	a	radius	
of	60	meters18	around	the	Bio	Centre	facility	[Pers.	Com	Binale,	Fieldwork,	2014].	
																																																								
17	A	growing	business	in	Kibera	is	jewellery	making	out	of	cow	or	goat	bone.	
18	60	meters	might	not	sound	like	a	lot,	but	in	the	dense	populated	Kibera	with	poor	infrastructure	it	covers	a	
vast	amount	of	households	and	more	than	what	the	Bio	Centres	reaches.		
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The	goal	in	the	I.U.E.P	is	supposed	to	be	reached	through	establishing	a	committee	consisting	
of	10	members19	who	have	the	task	of	talking	to	all	the	households	within	the	target	area	
mapping	their	needs	in	regard	to	the	environmental	focus,	by	improving	the	sanitation	and	
water	situation	within	the	target	area.	Then	the	committee	has	to	engage	the	households	in	
the	process	of	improving	their	situation.	[Pers.	Com	Binale,	Fieldwork,	2014].	
	
If	the	I.U.E.P	were	to	be	expanded	and	also	include	the	social	improvements	enabled	by	the	
activities	in	the	Bio	Centres	it	would	help	to	counteract	the	tendencies	to	social	division.	Addi‐
tionally,	an	increase	in	the	number	of	Bio	Centres	and	an	expansion	in	the	areas	were	the	Bio	
Centres	are	built	will	obviously	also	help	in	this	respect	[Kibera,	Fieldwork,	2014].	
5.8	Analysing	the	Bio	Centres	and	their	role	–what	is	a	Bio	Centre	and	what	are	
the	roles	of	the	Bio	Centres	today?	
The	Bio	Centres	has	over	the	last	couple	of	years	been	through	a	significant	development	tak‐
ing	them	from	basically	only	functioning	as	sanitation	units	to	actually	also	being	energy	pro‐
ducing	units	and	at	the	same	time	playing	a	significant	social	role	in	the	community.	
	
However,	the	Bio	Centres	are	still	first	and	foremost	well	functioning	public	sanitation	units.	
But	the	energy	aspect	of	the	Bio	Centres	are	coming	more	in	focus	and	the	fact	that	the	Bio	
Centres	does	produce	energy,	biogas,	is	more	important	today	than	earlier.	
Now	the	biogas	is	being	used	in	genuine	kitchens,	built	away	from	the	toilet	facilities	in	the	
Bio	Centres.		Additionally,	the	Bio	Centres	has	a	social	role	and	their	use	by	the	community	
has	increased	significantly.	
As	I	see	it,	there	are	two	main	reasons	for	the	increase	in	the	social	uses	of	the	Bio	Centres:		
Concurrently	with	the	overall	improvements	in	the	general	hygiene	and	maintenance	of	the	
Bio	Centres,	they	become	more	inviting	and	therefore	much	more	usable.	
But	as	I	see	it,	this	is	also	because	the	CBOs	have	an	opportunity	to	increase	their	revenue	sig‐
nificantly	by	utilising	the	Bio	Centres	for	social	events	etc.	
	
The	Bio	Centres	have	created	and	developed	entry	points	in	Kibera	where	services	of	all	kinds	
can	reach	the	people	living	in	Kibera,	services	which	otherwise	would	not	have	been	availa‐
ble;	this	opportunity	is	something	which	should	be	explored	and	utilised	further.	
The	improvements	which	has	taken	place	in	the	Bio	Centres	from	2010	to	2014	is	proof	of	the	
fact	that	change	and	development	is	possible;	but	it	will	not	happen	without	clear	incentives.	
And	it	is	also	proof	that	the	Bio	Centres	are	a	technology	which	can	be	much	more	than	sanita‐
tion	and	energy;	they	can	also	be	hubs	for	social	change.	
The	Bio	Centres	have	the	opportunity	to	incorporate	“living	standard	improvements”	on	many	
levels	making	them	ideal	for	informal	settlements	but	also	making	them	able	to	adapt	to	other	
settings.	
																																																								
19	The	committee	members	are	5	men	and	5	women	‐	to	secure	gender	equality.		
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6.	Analysis	of	the	Bio	Centres	as	energy	producers	
	
In	the	following	chapter	I	apply	an	energy	chain	analysis	on	the	Bio	Centres	as	energy	producers;	
the	focus	will	be	on	how	the	different	aspects	of	the	Bio	Centres	can	be	optimized	in	order	to	in‐
crease	the	biogas	yield	and	ensure	that	the	Bio	Centres	are	sustainable	energy	producers.	
The	aim	is	to	provide	realistic	and	workable	suggestions,	which	can	be	implemented	both	in	the	
existing	and	the	future	Bio	Centres.	The	foundation	for	this	analysis	is	the	knowledge	acquired	
through	the	fieldwork,	especially	the	on‐site	observations	e.g.	mapping	of	additional	types	of	
organic	waste,	discussions	with	the	Umande	Trust	staff,	and	the	caretakers	and	CBO	members	
managing	the	Bio	Centres.	
	
The	working	questions	in	this	chapter	are	as	follows:	How	can	the	energy	efficiency	in	the	Bio	
Centres	be	increased?	How	can	the	Bio	Centres	be	improved	as	energy	producers?	
6.1	The	first	Bio	Centres	
Umande	Trust	does	not	hide	the	fact	that	when	they	planned	the	first	Bio	Centres,	they	viewed	
them	as	a	revolutionary	sanitation	solution	with	the	perspective	of	creating	a	social	hub	for	
change.	
The	energy	aspect	was	more	or	less	just	an	add‐on.	In	fact,	the	first	bio‐digester	they	ever	
built	had	ventilation	holes	[pers.com	Omotto,	2014]	due	to	a	number	of	misunderstandings	
and	wrong	assumptions;	they	believed	that	the	biogas	would	create	overpressure	in	the	bio‐
digester,	that	the	fermentation	needed	oxygen	and	that	the	odour	in	the	Bio	Centre	would	be	
unbearable	if	they	did	not	make	ventilation	holes	[Ibid.].	
	
Overpressure	is	a	fair	concern,	however,	the	solution	is	not	ventilation	holes,	leading	to	the	
biogas	slowly	but	surely	leaking	away,	leaving	the	gas‐stoves	without	gas.	Instead,	the	solu‐
tion	is	to	use	the	gas	and	thereby	making	sure	there	will	not	be	created	an	overpressure.	Oxy‐
gen	is	definitely	not	needed	in	the	production	of	biogas,	in	fact	quite	the	opposite	(see	appen‐
dix	C).	
Finally,	the	possible	odour	from	a	biogas	production	comes	from	different	processes	in	the	
bio‐digester	and	by	making	ventilation	holes	the	odour	is	much	more	likely	to	be	a	problem	
simply	because	there	is	an	outlet.	This	mistake,	so	to	speak,	was	quickly	fixed,	however	the	
energy	production	and	the	use	of	energy,	as	well	as	the	significance	of	the	positive	develop‐
ment	opportunities	with	a	good	and	stable	biogas	production,	have	not	been	a	priority	until	
recently	[Kibera,	Fieldwork,	2014].	
	
The	clearest	sign	of	the	lack	of	prioritising	of	the	biogas	facility	were	the	situation	of	the	gas‐
outlet	and	kitchen	facilities.	In	201020	the	gas‐outlet	were	placed	on	the	ground	floor	in	the	
middle	of	the	toilets,	i.e.	if	you	wanted	to	cook	with	the	biogas	it	took	place	“in”	the	toilet.	An	
																																																								
20	In	2010,	I	and	two	other	students	carried	out	a	field	study	in	the	informal	settlements	of	Nairobi	focussing	on	
different	aspects	of	the	Bio	Centres.	The	empirical	data	gathered	was	the	foundation	of	one	semester	project:	and	
my	final	BS‐report:	Planning	sanitation	–	Bio	Centres	are	combined	sanitation	and	biogas	facility.	One	of	the	con‐
clusions	was	that	the	placement	of	the	gas‐outlet	had	to	be	different	and	preferably	be	in	a	separate	kitchen.	
From Human waste to Human investment 
Sofie K. Møhlenfeldt Hemmingsen 
Technological	and	Socio‐economic	planning 
Master-thesis; 2014 
ENSPAC 
	 		
	 67
obvious	consequence	was	that	practically	no	one	used	the	biogas.	In	many	of	the	Bio	Centres	
the	gas	had	to	burn	constantly	to	prevent	overpressure,	in	a	few	Bio	Centres	the	biogas	was	
used	to	heat	water	for	showering.	
	
All	in	all,	the	Bio	Centres	was	a	functioning	sanitation	solution	but	the	full	potential	of	the	Bio	
Centres	was	not	realised.	A	statement	made	by	Mr.	Omotto	illustrates	the	situation	surround‐
ing	the	both	the	production	and	use	of	biogas	at	that	time:	
	
“No	one	likes	to	eat	food	cooked	on	human‐waste;	they	are	scared	to	be	sick	or	that	
the	food	will	taste	like	human	waste.	Actually,	the	women	are	quite	easy	to	convince	
and	they	can	see	the	good	things	about	the	biogas	but	if	the	men	know	that	the	food	
is	cooked	on	biogas	from	human‐waste,	he	gets	mad	and	as	you	may	know	from	
home	mad	men	can	be	violent”.	
[Pers.com	Omotto;	2010,	quoted	from	Hemmingsen,	2011]	
	
The	present	situation,	in	2014,	fortunately	is	very	different.	Through	education	about	what	
biogas	is	and	why	food	taste	different	if	it	is	cooked	with	gas	and	not	with	e.g.	coal,	and	the	
fact	that	a	policy	of	“improving	the	Bio	Centres	as	energy	producers”	is	currently	a	high	priori‐
ty	in	Umande	Trust,	the	situation	has	changed	[Umande,	Fieldwork,	2014].	
	
When	talking	to	users	of	biogas	in	2014	no	one	expresses	any	worries	concerning	how	the	
biogas	is	produced;	it	is	not	even	mentioned	that	it	is	based	on	human	waste.	Even	when	talk‐
ing	to	people	who	do	not	use	the	biogas,	the	origin	of	the	gas	is	never	the	reason	for	not	using	
it.	
The	attitude	has	completely	changed.	Instead	of	calling	it	human‐waste,	Mr.	Omotto	makes	
sure	that	he	and	the	staff	at	Umande	Trust	calls	it	a	“human	investment”	whenever	they	are	
explaining	the	concept	[Umande,	Fieldwork,	2014].	Although	this	is	partially	said	in	jest,	it	
does	help	to	change	the	social	stigma	of	the	origin	of	the	biogas.		
	
I	believe	that	the	reason	why	the	biogas	in	the	vast	majority	of	the	Bio	Centres	today	are	being	
used	for	cooking	by	the	nearby	community	is	the	fact	that	kitchens	have	been	built,	either	in	
completely	separated	buildings	or	on	a	different	floor	from	the	toilets;	i.e.	no	cooking	takes	
place	“in”	the	toilet	anymore	[Ibid.].	
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6.2	Analysing	the	Bio	Centres	and	the	energy	chain		
	
Below	is	the	simple	energy	chain	(see	Ch.	3)	with	the	processes	in	the	Bio	Centre	added:	
	
Figure	21:	illustrates	the	simple	energy	chain	in	a	Bio	Centre	
	
Even	though	each	Bio	Centre	differs	somewhat	in	the	details,	the	above	is	representative	for	
all	the	Bio	Centres.	
6.2.1	Production/energy	source	
As	mentioned	in	Ch.	5	and	in	appendix	C,	the	biogas	yield	from	using	human‐waste	alone	is	
limited	in	comparison	with	using	a	mix	of	different	organic	matters.	Thus	supplementing	the	
human‐waste	in	the	Bio	Centres	with	other	organic	waste	will	increase	the	biogas	yield.	
	
When	mapping	the	potentially	available	organic	matter,	i.e.	taking	a	closer	look	at	the	physical	
setting	in	which	the	Bio	Centres	function,	it	is	clear	that	Kibera	is	a	place	that	has	a	serious	
challenge	with	waste.	
	
The	waste	from	all	the	households	and	small	food	producers,	e.g.	restaurants,	bakeries	and	
butchers,	poses	a	severe	sanitary	risk,	when	it	fills	the	open	sewers	and	small	paths	in	Kibera;	
of	course	inorganic	waste	is	a	significant	part	of	the	waste,	which	lies	all	over	in	Kibera	
[Kibera,	Fieldwork,	2014];	as	the	picture	collage	below	illustrates.	
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Figure	22:	A	collage	of	pictures	illustrating	the	serious	waste	problem	in	Kibera	[Photo	by	author,	Fieldwork,	2014].	
The	vast	amount	of	organic	waste	is	producing	a	paradise	for	all	kind	of	disease	carrying	
pests.	Moreover,	the	smell	from	the	waste	is	ever	present,	i.e.	a	safe	way	of	getting	rid	of	the	
waste	will	undoubtedly	be	a	significant	improvement	in	the	living	conditions	in	Kibera	
[Kibera,	Fieldwork,	2014].	
	
As	it	happened	with	the	Human‐waste,	going	from	being	a	serious	sanitary	problem	and	an	
unwanted	waste	product	to	a	desirable	source	of	energy	in	the	Bio	Centre,	the	same	could	be	
the	case	with	other	organic	waste.	
If	the	Bio	Centres	incorporate	the	organic	waste	they	would	not	only	increase	their	biogas	
yield,	but	also	mitigate	a	real	and	serious	sanitary	waste	problem	in	Kibera.		
	
Additionally,	it	is	not	without	importance	to	note	that	other	forms	of	organic	supplement	to	
the	Bio	Centres	are	not	realistic,	because	of	the	location	of	the	Bio	Centres.	Kibera	is	situated	
in	an	urban	setting;	hence	there	is	no	agricultural	production	or	livestock	farming	producing	
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organic	waste	which	could	otherwise	be	an	ideal	addition	to	a	biogas	production	primarily	
based	on	human‐waste.	Furthermore,	due	to	the	lack	of	infrastructure	in	Kibera,	the	idea	of	
transporting	organic	waste	from	other	parts	of	Nairobi	is	not	feasible.	
The	only	possible	addition	of	other	organic	matter	to	the	Bio	Centres	biogas	production	is	the	
organic	waste	from	the	immediate	area	[Kibera,	Fieldwork,	2014].	
	
After	analysing	the	Bio	Centres	and	their	use	and	management,	it	is	clear	that	it	would	not	
involve	large	or	costly	changes	to	enable	the	addition	of	new	organic	matter	in	form	of	the	
organic	waste	from	households	and	small	food	producers,	e.g.	restaurants,	bakeries	and	
butchers	to	the	bio‐digester;	it	only	requires	a	grinder	and	an	inlet.	
The	organic	waste	has	to	be	“chopped”	to	allow	the	bacteria	to	access	and	digest	the	organic	
material	more	easily.	The	squat‐toilets	are	potential	inlets,	so	in	the	Bio	Centres	already	built	
one	squat‐toilet	can	be	reserved	as	“bin”.	
The	organic	matter	only	has	to	be	“chopped”	before	being	poured	in.	In	some	smaller	biogas	
plants	a	simple	kitchen	sink	waste	disposal	unit	could	be	used	[Kibera,	Fieldwork,	2014].	
	
	
Figure	23:	Shows	on	the	left	how	the	organic	waste	is	mechanically	macerated	—	chopped	—	with	an	“Insinkerator”	
i.e.	a	kitchen	sink	waste	disposal	unit	before	being	fed	into	the	digester	tank.	On	the	right	is	shown	how	the	sink	is	
simply	placed	above	a	bucket	(in	the	picture	misspelled	as	backet)	the	bucket	is	then	manually	emptied	into	the	bio‐
digester	[Culhane,	2012].	
In	the	future	Bio	Centres	a	specific	inlet	for	organic	household	waste	and	a	grinder	should	be	
implemented.	The	grinder	can	be	manually	powered	or	it	could	be	powered	by	simple	solar	
panels	on	the	roof	of	the	Bio	Centre	in	question.	
	
The	idea	in	all	its	simplicity	is	that	the	users	of	the	Bio	Centre	would	collect	their	organic	
waste	at	home	as	well	as	the	different	small	food	producers	also	would	collect	their	organic	
waste	and	drop	it	at	the	Bio	Centre.	
I	discussed	the	idea	of	having	to	drop	ones	organic	waste	in	the	Bio	Centres	with	the	caretak‐
ers	and	the	Bio	Centre	CBO	members,	and	the	idea	of	having	to	collect	the	organic	waste	and	
dropping	it	at	the	Bio	Centre	were	well	received,	and	most	did	not	see	any	difficulties	in	im‐
plementing	it	[Kibera,	Fieldwork,	2014].	However,	getting	people	who	do	not	use	the	Bio	Cen‐
tres’	basic	facilities	to	collect	their	organic	waste	and	deliver	it	at	the	Bio	Centre	is	unrealistic;	
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unless	it	is	thought	of	as	a	strategy	to	get	people	to	use	the	other	facilities	at	the	Bio	Centres	
[Ibid.].	
	
The	users	pay	for	going	to	the	toilet,	taking	showers	and	using	the	kitchen	facilities.	My	rec‐
ommendation	is	that	waste	disposal	should	be	free,	because	it	would	discourage	waste	dis‐
posal	at	the	Bio	Centres	if	one	had	to	pay	for	it	‐	in	fact,	the	gain	from	the	added	organic	waste	
may	be	great	enough	to	justify	a	small	payment21	or	other	benefits	which	also	would	be	a	in‐
centive	for	people	to	actually	drop	their	organic	waste	at	the	Bio	Centres.	
	
Some	of	the	Bio	Centres	have	piped	the	biogas	to	restaurants/hotels	in	exchange	for	organic	
waste,	providing	an	obvious	benefit	for	both	[Kibera,	Fieldwork,	2014].	
A	point	which	might	be	important	to	address	in	regard	to	adding	other	organic	matter	to	the	
Bio	Centres	is	that	the	rate	with	which	the	bio	digesters	in	the	Bio	Centres	will	fill‐up	will	in‐
crease	i.e.	the	importance	of	having	outlets	for	the	residual	product	becomes	even	more	im‐
portant.	
The	following	illustration	shows	how	an	inlet	for	other	organic	material	than	human‐waste	
could	be	added	rather	easily	to	the	Bio	Centres.	
Figure	24:	Illustrates	an	example	of	a	biogas‐plant	with	a	separate	inlet	with	a	grinder	for	organic	matter	and	hu‐
man‐waste,	as	well	as	an	outlet	for	the	residue	product.	By	placing	the	latrine	above	the	digester	and	removing	the	
slurry	outlet,	it	fulfils	the	specifications	for	a	Bio	Centre	[Umande,	2014].	
																																																								
21	Even	though	a	comparison	does	not	make	much	sense,	since	the	biogas	production	in	the	Bio	Centres	are	small	
and	low‐tech,	most	of	the	biogas‐plants	in	Europe	actually	have	to	buy	organic	waste	as	a	supplement	in	order	to	
insure	that	the	biogas‐plant	can	produce	a	profitable	biogas	yield.	
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	6.2.2	Distribution/converting	
The	bio‐digester	in	a	Bio	Centre	is	very	low‐tech;	in	fact,	it	is	just	a	covered	waste	dump,	
where	anaerobic	digestion	can	occur	naturally	in	an	uncontrolled	system.	Such	a	system	re‐
quires	little	maintenance	and	the	caretakers	can	be	easily	trained.	
When	working	with	the	Bio	Centres	and	talking	to	all	the	stakeholders	involved,	it	is	evident	
that	the	simplicity	and	low‐tech	nature	of	the	Bio	Centres	is	a	central	part	of	their	success	
[Kibera,	Fieldwork,	2014].	Furthermore,	the	cost	and	needed	skills	to	build	a	facility	with	such	
a	simple	system	is	low	[Hemmingsen,	2011	&	Kibera,	Fieldwork,	2014].	
	
All	in	all,	it	makes	a	lot	of	sense	to	keep	the	bio‐digesters	low‐tech.	However,	I	find	that	small	
in‐expensive	and	fairly	low‐tech	additions	to	the	design	and	planning	of	the	Bio	Centres	can	
have	a	big	impact	on	the	biogas	yield,	the	usability	of	the	residue	product	and	hence	the	over‐
all	sustainability	of	the	Bio	Centres	and	all	this	without	compromising	the	idea,	that	the	Bio	
Centres	are	a	low‐tech	solution	[Ibid.].	
	
As	described	and	discussed	in	appendix	C	a	number	of	parameters	are	important	for	the	bio‐
gas	production,	parameters	which	have	to	be	monitored	in	order	to	secure	a	good	and	stabile	
biogas	yield.	In	the	following,	the	parameters	and	possible	changes	significant	for	enhancing	
the	biogas	production	in	a	Bio	Centre	are	described:	
Temperature:	
Keeping	the	correct	temperature	is	an	important	factor	in	biogas	production;	hence	the	nor‐
mal	procedure	in	larger	biogas	facilities	often	is	to	heat‐up	the	organic	matter	in	the	bio‐
digester	and	monitoring	the	temperature	closely.	
The	Bio	Centres	are	placed	in	a	warm	climate,	and	the	bio‐digester	is	placed	half	a	meter	or	
more	underground	where	the	temperature	is	stabile,	thus	the	process	in	Bio	Centres	is	most	
likely	mesophilic	due	to	the	climate;	
However,	the	temperature	is	not	being	measured.	The	possible	gain	by	monitoring	the	tem‐
perature	and	eventually	heating	the	digester	is	not	large	enough	to	justify	the	added	cost	and	
complications	to	the	design	and	added	need	for	training	[Kibera,	Fieldwork,	2014].	
Therefore	my	recommendation	is	that	no	changes	are	made	in	the	design	or	procedure	in	the	
Bio	Centres	in	regard	to	the	temperature	of	the	organic	matter	in	the	bio‐digester.	
Stirring:	
Currently	there	is	no	stirring	in	the	bio‐digester,	i.e.	there	is	no	guarantee	that	there	are	no	
“corners”	where	the	fermentation	is	not	100%	complete.	Apart	from	the	lower	yield,	this	is	
also	a	potential	health	problem	due	to	the	pathogens	in	the	human	waste,	which	are	only	
killed	in	a	100%	completed	bio‐fermentation	of	the	human‐waste.	
Thus,	adding	stirring	to	the	Bio	Centres	makes	the	reuse	of	the	residue	product	as	fertiliser	a	
real	possibility,	i.e.	the	addition	of	stirring	is	a	feasible	and	positive	addition;	maybe	not	so	
much	in	terms	of	the	gas	yield,	were	changes	in	the	organic	input	is	more	efficient	[Kibera,	
Fieldwork,	2014].	
Furthermore,	stirring	does	not	necessarily	lead	to	a	significant	increase	in	the	complexity	of	
the	design	of	the	Bio	Centres;	as	shown	on	the	figure	below	it	can	be	done	rather	straightfor‐
ward:	
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Figure	25:	Illustrates	3	different	low‐tech	ways	of	adding	stirring	in	a	biogas	facility.	a)	The	impeller	stir‐
ring;b)	The	horizontal	shaft	and	c)	Poking	with	a	stick	[Sasse,	1988].	
	
The	figure	above	shows	three	different	types	of	low‐tech	stirring	in	a	bio‐digester.	
The	impeller	stirring	shown	as	“a”	has	given	good	results,	especially	in	sewage	treatment	
plants,	which	are	very	similar	to	Bio	Centres.	
The	horizontal	shaft	shown	as	“b”	stirs	the	organic	matter	in	a	channel‐formed	digester	and	
both	schemes	originate	from	large‐scale	biogas	plant	facilities.	For	simple	household	biogas	
facilities,	poking	with	a	stick,	as	shown	as	“c”	on	the	figure,	is	the	most	basic	stirring	method.		
The	stirring	best	suited	for	the	Bio	Centres	is	either	“a”	or	“c”	[Fieldwork,	2014],	what	really	
matters,	however,	is	not	how	well	the	stirring	arrangements	are	made,	but	how	well	the	actu‐
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al	stirring	is	performed	[Sasse,	1988.]	The	amount	of	stirring	is	important	since	optimum	stir‐
ring	reduces	the	retention	time	considerably.	
	
On	the	other	hand,	if	the	stirring	is	excessive,	the	bacteria	have	"no	time	to	eat"	and	the	biogas	
yield	will	be	reduced	significantly.	The	ideal	is	gentle	but	intensive	stirring	about	every	four	
hours.		
Of	similar	importance	is	breaking	up	an	eventual	scum	layer,	which	has	lost	contact	with	the	
other	organic	matter	and	therefore	is	not	further	digested,	i.e.	some	of	the	before	mentioned	
“corners”.	The	larger	the	biogas	facility,	the	more	important	the	stirring	becomes	[Ibid.].	
	
In	order	to	keep	the	Bio	Centres	as	low‐tech	as	possible,	the	caretakers	at	the	Bio	Centres	can	
implement	the	stirring	manually;	however	a	small	upgrade	could	be	to	power	the	stirring	by	
simple	solar	panels	on	the	roof	of	the	Bio	Centre	in	question.	Even	though	the	added	stirring	is	
not	high‐tech	it	is	still	adding	more	“moving”	parts	to	the	Bio	Centre,	leading	to	more	mainte‐
nance.	However,	the	possible	gain	far	outweighs	the	added	work	and	cost	[Fieldwork,	2014].	
Retention	time:	
The	bio‐digester	has	to	be	manually	emptied	for	the	organic	residue,	otherwise	it	will	eventu‐
ally	fill	up;	but	the	Bio	Centres	are	not	emptied	before	it	is	necessary.	A	fact	which	seems	sur‐
prising	is	that	most	of	the	Bio	Centres	have	never	been	emptied	due	to	the	fact	that	human	
waste,	just	as	any	other	organic	matter,	reduces	significantly	in	volume	during	fermentation	
[Umande,	Fieldwork,	2014].	
	
Not	emptying	the	bio‐digester	might	lead	to	a	too	long	retention	time,	which	can	have	a	nega‐
tive	impact	on	the	biogas	yield.	Thus,	emptying	the	bio‐digester	in	the	Bio	Centre	before	it	is	
completely	filled	could	be	a	way	of	optimising	the	biogas	yield.	
The	current	design	of	the	Bio	Centres	does	not	provide	an	easy	access	to	the	residue	product,	
but	by	changing	the	design	slightly,	easy	access	would	be	ensured.	Just	as	the	Bio	Centres	have	
inlets	to	the	bio‐digester;	an	added	outlet	like	the	one	on	figure	12	could	be	the	solution.	
Space,	or	more	correctly	lack	of	space	is	a	serious	concern	in	Kibera	where	the	Bio	Centres	are	
located,	and	the	addition	of	an	outlet	pit	does	require	more	space.	
However,	the	possible	gain	from	a	higher	gas	yields	and,	maybe	more	important,	easier	access	
to	the	residue	product	makes	it	a	valuable	and	relevant	addition	to	the	Bio	Centres	[Kibera,	
Fieldwork,	2014].	
Piping	the	biogas:		
The	piping	system	connects	the	biogas	to	the	biogas	appliances	and	it	is	essential	that	the	pip‐
ing	is	safe.	Furthermore,	it	should	be	economic	and	allow	the	required	gas‐flow	for	the	specif‐
ic	gas	appliance.	Today	biogas	from	the	Bio	Centres	is	piped	to	the	kitchen	facilities	on‐site	
and	in	a	few	cases	to	nearby	houses	and	hotels/restaurants.	
	
It	is	crucial	that	the	piping	system	is	reliably	gas‐tight	during	the	lifespan	of	the	biogas	unit;	a	
faulty	piping	system	is	potentially	dangerous	and	a	frequent	reason	for	gas	losses	which	is	
making	the	biogas	production	less	profitable.	Different	types	of	piping	can	be	used	in	different	
surroundings,	the	two	most	common	are	Galvanized	steel	(G.I.)	pipes	or	Polyvinyl	chloride	
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(PVC)	pipes.	PVC	is	most	suitable	for	underground	pipes,	or	pipes	that	are	protected	against	
sunlight	and	out	of	the	reach	of	curious	souls	due	to	the	fact	that	the	PVC	pipes	are	easily	cut	
and	they	are	vulnerable	to	direct	sunlight	[Postel	et	al.,	2012].	
	
Therefore,	I	recommend	that	all	visible	parts	above	ground	should	be	made	of	G.I.	pipes,	since	
they	are	less	susceptible	to	damage.	However,	placing	the	pipes	underground	or	behind	plas‐
ter	should	always	be	the	preferred	solution,	regardless	of	the	pipe	type.	
The	piping	used	in	the	Bio	Centres	today,	i.e.	the	piping	to	the	on‐site	kitchens,	is	PVC	pipes	
since	these	are	available	in	Kibera;	but	getting	hold	of	G.I.	pipes	should	not	be	a	problem,	they	
are,	however,	possibly	a	bit	more	expensive	[Kibera,	Fieldwork,	2014].	
	
Another	important	factor	when	piping	biogas	is	the	necessity	of	providing	fitting	means	of	
removing	condensate.	Because	of	the	low	pressure	in	a	biogas	piping	system,	even	very	small	
quantities	of	condensate	may	cause	a	complete	blockage.	
It	is	important	to	install	the	lines	so	that	have	enough	drop	to	ensure	that	a	slight	settling	or	
sag	will	not	produce	unintended	high	points	along	the	runs	[Ibid.].	
	
A	water	trap	along	the	piping	should	also	be	implemented.	The	water	trap	could	consist	of	a	
T‐joint	at	the	lowest	point	of	the	piping	running	a	short	pipe	down	from	the	main	pipe	to	a	
small	container	filled	with	water.	The	pressure	of	the	water	prevents	gas	from	escaping.	The	
water	level	should	be	approximately	15cm	high	to	ensure	no	gas	loss.	
The	water	trap	container	does	not	need	to	be	more	than	a	simple	plastic	water	bottle.	As	it	
fills	with	water	it	will	slowly	overflow,	so	it	should	be	placed	where	a	small	amount	of	water	
leakage	is	not	a	problem	[Culhane,	2012].	
	
The	following	picture	illustrates	the	ideal	piping	and	the	water	trap:	
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Figure	26:	A:	illustrate	bad	piping	B:	illustrate	the	ideal	piping	situation	C:	is	the	reason	for	the	bad	pip‐
ing	in	picture	A	highlighted	D:	illustrates	the	water	trap	[Culhane,	2012].	
6.2.3	End	use/consumption	
The	biogas:		
Biogas	can	power	a	wide	range	of	appliances;	nevertheless,	after	analysing	the	socio‐
economical	reality	in	which	the	Bio	Centres	are	functioning,	the	best	use	of	biogas	in	Kibera	is	
for	cooking	[Kibera,	Fieldwork,	2014].	
In	all	other	aspects	the	dense	population	in	Kibera	is	primarily	a	negative	factor	for	the	inhab‐
itants.	
However,	when	it	comes	to	piping	the	biogas	from	the	Bio	Centres	it	can	turn	out	to	be	a	bene‐
fit.	Due	to	the	high	population	density	in	Kibera,	the	biogas	only	needs	to	be	piped	a	few	me‐
ters	to	reach	many	households.	Due	to	the	fact	that	the	“energy	aspect”	of	the	Bio	Centres	has	
not	been	in	focus	until	recently,	the	biogas	is	currently	only	piped	to	the	kitchen	facilities	on‐
site	and	in	a	very	few	cases	to	nearby	houses,	hotels	and	restaurants.	
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Thus	there	is	a	need	for	a	great	expansion	in	the	piping	to	ensure	that	the	biogas	is	being	used,	
and	thereby	increasing	the	sustainability	of	the	Bio	Centres	[Fieldwork,	2014].	
	
At	the	already	existing	Bio	Centres,	the	piping	obviously	has	to	be	done	post‐planning	and	
‐building.	In	order	to	ensure	the	best	possible	piping	layout	and	utilisation,	it	is	important	that	
the	extensive	piping	system	carrying	the	biogas	to	nearby	houses,	hotels	and	restaurants	be‐
comes	a	significant	part	of	the	planning	process	when	building	new	Bio	Centres.	
	
This	will	be	a	feasible	and	sustainable	approach	to	ensure	optimal	use	of	the	biogas.	It	will	of	
course	mean	that	the	level	of	maintenance	will	be	increased,	e.g.	there	will	be	a	need	for	en‐
suring	that	there	are	no	leaks	in	the	piping.	However,	the	possible	gain	by	actually	utilising	
the	full	biogas	potential	justifies	the	added	risk,	work	and	cost	of	the	expansion	of	the	piping	
[Kibera,	Fieldwork,	2014].	
The	residue	product	
In	order	to	increase	the	sustainability	of	the	Bio	Centres,	it	is	important	to	incorporate	the	
reuse	of	the	residual	product.	As	mentioned	in	the	introduction	it	is	estimated	that	we	will	
deplete	the	natural	reserves	of	phosphate	rock	within	the	next	50‐100	years.This	will	have	
huge	consequences	for	the	world’s	agriculture.	
	
Thus,	in	order	to	secure	the	food	production	in	the	future	it	is	of	utmost	importance	that	every	
possible	phosphate	nutrient	pool	is	taken	advantage	of.	Given	that	the	residual	product	from	
the	biogas	production	contains	amounts	of	P	and	N	that	can	reduce	the	need	for	other	types	of	
fertiliser	by	70%	and	50%	respectively;	and	that	the	urine	from	one	single	person	contains	
enough	nutrients	to	produce	50‐100	%	of	another	person’s	food	[Hospido	et	al.,	2010	&	Cor‐
dell,	2008],	the	residual	product	should	be	used.	
	
Another	benefit	by	using	human‐waste	is	that	contrary	to	phosphate	rock,	which	is	in	the	con‐
trol	of	a	few	countries,	it	is	accessible	from	any	community	or	city,	thus	it	can	contribute	to	
food	security	[Cordell,	2008].	
	
The	market	for	fertiliser	in	Kenya	is	strictly	private	with	no	involvement	from	the	govern‐
ment,	resulting	in	competition	between	the	Bio	Centres	and	large	international	companies	
[Hemmingsen,	2011].	This	competition	could	easily	be	lost	by	the	Bio	Centres.	However,	I	be‐
lieve	that	if	the	Bio	Centres	focus	on	local	or	smallholder	farmers,	which	to	some	extent	are	
overlooked	by	the	bigger	fertiliser	distributors,	they	may	fill	an	otherwise	neglected	niche22	
[Fieldwork,	2014].	
																																																								
22	On	smallholder	farms	in	Kenya,	the	nutrient	inputs	from	fertiliser	are	less	than	that	removed	by	harvesting.	
This	practice	continues	thereby	decreasing	the	nutrient	capital	of	what	were	once	high‐fertility	soils.	
A	way	of	counteracting	this	is	the	reuse	of	human	waste	e.g.	the	residue	product	from	a	Bio	Centre.	Agricultural	
re‐use	of	human‐waste	has	been	intensely	debated	in	the	last	decades	[Hospido	et	al.,	2010].	
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Muchiri	and	Muellegger	(2009)	define	three	fundamental	principles	for	resource	oriented	
sanitation	systems:	  Containment	to	prevent	pollution	rather	than	attempting	to	con‐
trol	it	after	pollution.	 Treatment	to	sanitise	the	faeces	and	urine.	 Utilization	of	the	sanitised	products	for	agricultural	purposes.	
	
The	Bio	Centres	live	up	to	the	first	principle	by	collecting	and	storing	human‐waste	in	the	bio‐
digesters	directly	from	the	users	and	not	leaving	it	around	in	the	community,	i.e.	they	“pre‐
vent	pollution	rather	than	attempting	to	control	it	after	pollution”.	
If	the	Bio	Centres	implement	stirring	and	heating	of	the	residue	product	they	meet	the	second	
principle	“treatment	to	sanitise	the	faeces	and	urine”.	
By	changing	the	Bio	Centres	design	a	bit,	e.g.	by	implementing	a	smaller	pit	before	the	outlet	
that	could	be	heated	via	solar	cells,	heating	of	the	residue	would	not	be	complicated	or	expen‐
sive.	This	would	enable	them,	through	planning,	to	meet	the	third	principle	“utilisation	of	the	
sanitised	products”	[	Kibera,	Fieldwork,	2014].	
6.3	Discussing	the	energy	efficiency	in	the	Bio	Centres	
How	can	the	energy	efficiency	in	the	Bio	Centres	be	increased	and	how	can	the	Bio	Centres	
be	improved	as	energy	producers?	
	
The	following	is	a	summary	of	what	needs	to	be	done	in	the	Bio	Centres	already	built	and	in	
the	future	Bio	Centres	without	changing	the	fact	that	they	are	low‐tech	biogas	facilities,	as	
well	as	a	discussion	of	the	main	stakeholders:	
	  Adding	other	organic	matter	
 The	CBOs	have	the	day‐to‐day	contact	with	the	community,	es‐
pecially	the	caretakers	at	the	Bio	Centres,	hence	making	sure	
that	people	only	bring	organic	waste	is	the	job	of	the	caretaker.	
Creating	awareness	of	the	fact	that	the	Bio	Centres	need	the	or‐
ganic	waste	and	that	it	is	a	good	idea	to	bring	ones	organic	
waste	to	a	Bio	Centre	is	something	which	Umande	Trust	has	the	
knowledge	and	capacity	to	do.	 Implementing	stirring		
 In	the	designs	of	the	future	Bio	Centres	it	is	important	that	
Umande	Trust	incorporates	stirring	so	that	it	is	an	integrated	
part	of	the	Bio	Centre.	How	the	stirring	is	working	and	main‐
tained	is	something	which	is	important	to	get	incorporated	into	
the	training	of	the	CBOs	just	as	the	caretakers	at	the	Bio	Centre	
needs	to	be	trained	in	handling	the	stirring,	especially	if	the	stir‐
ring	is	done	manually.	 Piping	the	biogas	
 In	order	to	secure	the	best	possible	piping	a	thoroughly	made	
piping	plan	is	essential.	This	plan	has	to	be	made	concurrent	
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with	the	planning	of	the	Bio	Centre.	However,	in	the	case	of	the	
Bio	Centres	already	built	this	is	of	course	not	possible.	In	both	
cases	the	best	piping	layout	must	be	formulated	in	close	collab‐
oration	between	the	CBO	and	Umande	Trust.		
Umande	Trust	having	the	overall	overview	and	knowledge	
about	the	possible	solutions	and	the	CBO	having	knowledge	
about	the	actual	community	and	the	options	for	piping	e.g.,	who	
might	like	having	biogas	installed	in	their	kitchen	or	are	there	
any	restaurants	or	bakeries	close	by.	 Implementing	an	outlet	for	and	heating	of	the	residue	
 The	design	of	the	Bio	Centres	has	to	be	altered	to	implement	an	
actual	outlet	for	the	residue,	the	best	solution	being	an	outlet	pit	
in	with	heating	also	could	be	implemented.	This	is	important	for	
two	reasons:	Firstly,	is	it	important	to	secure	that	the	retention	
time	in	the	Bio	Centres	is	not	too	long,	as	this	has	a	negative	im‐
pact	on	the	biogas	yield	because	completely	digested	organic	
matter	is	taking	up	space	for	new	undigested	organic	matter;	
secondly,	it	provides	an	easy	access	to	the	residual	product	in	
the	Bio	Centres	 Utilise	the	residue	product	
 The	final	step	in	order	to	make	the	Bio	Centres	truly	sustainable	is	
that	the	residue	is	reused.	In	order	for	the	residue	to	be	reused	some	
obstacles	have	to	be	overcome.	The	most	important	being	that	the	res‐
idue	has	to	be	sanitised.	This	can	be	achieved	through	heating	of	the	
residue.	Then	there	is	a	need	for	implementing	an	infrastructure	or	
business	plan/model	to	make	sure	that	the	Bio	Centres	get	connected	
to	possible	buyers,	who	might	have	a	need	for	the	fertiliser.	This	is	an	
area	where	Umande	Trust	needs	be	the	main	coordinator,	but	the	
CBOs	should	also	play	an	active	role	due	to	the	fact	that	they	are	the	
ones	benefitting	from	the	eventual	revenues.	
	
Surrounding	the	Bio	Centres	in	Kibera	are	two	main	stakeholders:	Umande	Trust	and	the	
CBOs.	In	the	future	development	of	the	already	existing	and	the	future	Bio	Centres	it	is	pivotal	
that	the	fruitful	cooperation	which	exists	today	is	maintained.	When	it	comes	to	overall	design	
changes	Umande	Trust	is	the	main	stakeholder.	Especially	in	regard	to	the	designs	of	the	fu‐
ture	Bio	Centres	Umande	Trust	have	to	implement	the	changes	mentioned	above.	
	
Umande	Trust	also	needs	to	ensure	that	the	training	is	modified	to	incorporate	any	new	need‐
ed	skills	–	it	is	important	to	remember	that	the	CBOs	in	the	Bio	Centres	already	built	might	
need	some	form	of	continuation	training.	Here	the	CBOs	have	an	important	role	in	ensuring	
that	the	changes	in	the	daily	routine	and	maintenances,	which	some	of	the	new	designs	in‐
volve	are	made	and	maintained.	
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7	Exploring	the	possibilities	for	new	Bio	Centres	–going	beyond	
the	informal	settlements	a	new	implementation	strategy	
	
In	2010	Kenya	got	a	new	Constitution,	which	implements	a	new	division	of	power	between	the	
national	government	and	the	county	government.	This,	and	the	fact	that	the	role	of	NGOs	in	the	
development	in	Kenya	have	increased	over	the	last	decades	opens	op	for	co‐operation	opportuni‐
ties	for	Umande	Trust	and	the	implementation	of	Bio	Centres	in	new	constellations.	
	
The	following	chapter	explores	this	new	setting	and	the	new	opportunities	for	cooperation	be‐
tween	the	Bio	Centres	and	the	county	governments	outside	the	informal	settlements.	The	discus‐
sion	centres	around	the	following	working	question:		How	does	the	role	of	NGOs	and	the	new	
division	of	power	in	Kenya	in	a	MLG	perspective	impact	the	opportunities	for	new	collaborations	
between	the	NGO	and	County	Governments	in	the	energy	sector?	
	
This	chapter	sets	out	to	examine	the	present	situation	for	a	new	implementation	strategy	for	the	
Bio	Centres	beyond	the	informal	settlements.	The	findings	in	this	chapter	will	be	examined	fur‐
ther	in	a	case	study	in	chapter	8:	Makueni	school	sanitation	and	the	Bio	Centres.	
7.1	Analysing	the	distribution	of	functions	between	the	National	and	County	
governments	
	
In	Kenya’s	new	Constitution	from	2010	Kenya	has	been	divided	into	47	counties	as	seen	on	
the	following	map:	
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Figure	27:	A	map	of	Kenya	showing	the	47	counties	in	which	Kenya	has	been	divided;	the	dark	red	is	Nairobi	County	
[National	Energy	Draft,	2014].	
The	new	Constitution	from	2010	introduced	significant	changes	in	the	governance	structures	
in	Kenya,	especially	in	relation	to	administrative,	resource	allocation	and	service	delivery	
functions	i.e.	also	the	energy	sector.		
Two	levels	of	government,	namely	the	National	and	County	Governments	have	been	estab‐
lished	and	further	a	distribution	of	functions	and	powers	between	the	two	levels23	is	being	
established.		
																																																								
23	See	Articles	185(2),	186(1)	and	187(2)	in	the	Constitution	of	Kenya	from	2010	
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Seen	in	a	MLG	perspective	there	has	been	a	change	from	centralized	authority	(command	and	
control),	to	a	more	non‐centralized	governance	structure,	across	numerous	centres	of	author‐
ity	(see	Ch.	3).	
The	new	division	of	power	between	the	National	Government	and	the	County	Government	is	a	
clear	shift	from	a	central	government	structure	to	a	more	decentralised	structure,	which	real‐
locates	responsibility	from	the	National	Government	to	the	County	government	shortening	
the	way	from	the	policy	makers	to	the	ones	being	affected	by	the	policies.	
This	may	strengthen	the	accountability	of	the	officials,	and	thus	make	for	swifter	and	more	
adequate	responses	to	problems.	Furthermore,	allocating	more	power	to	the	County	Govern‐
ment,	i.e.	to	a	lower	authority	hierarchy,	makes	public	involvement	and	participation	more	
likely.	
Primarily	because	the	authority	is	closer	to	the	public,	which	makes	it	a	practical	possibility,	
but	also	because	the	County	Government	has	a	better	chance	of	knowing	what	is	actually	go‐
ing	on	in	the	community	and	finally	the	because	the	County	Government	might	not	be	as	
daunting	to	the	public,	thus	making	them	more	willing	to	actively	participate.	
7.1.1	The	County	Governments	and	energy	policy	
The	status	and	challenges	of	energy	services	in	the	47	counties	are	very	different	due	to	the	
socio‐economic	and	geographical	circumstances,	but	also	due	to	the	resources	available	in	the	
different	counties.	
	The	Fourth	Schedule	of	the	Constitution	allocates	to	the	National	Government	the	functions	
of	energy	policy,	including	electricity	and	gas	reticulation	and	energy	regulation,	and	to	the	
County	Governments	the	functions	of	county	planning	and	development,	including	energy	
regulation.	However	there	is	a:	
“...Possibility	of	operational	uncertainty	as	to	the	extent	of	responsibility	between	
the	two	levels	of	governments...”	
	[National	Energy	Draft,	2014	p.110].	
The	following	two	tables	present	a	framework	from	the	National	Energy	Draft,	2014	to	guide	
the	two	levels	of	government	on	their	respective	functions	in	the	energy	sector	[Ibid].	
However,	as	mentioned	Stephen	Karekezi	notes,	when	discussing	what	the	new	division	of	
power	implicates	for	the	energy	sector	in	Kenya	‐the	new	policy	is	still	in	the	implementation	
phase.	
And	in	line	with	the	comments	he	made	in	regard	to	the	overall	policy	framework:	“the	gov‐
ernment	is	slow	but	consistent…”	and	“the	framework	is	in	place,	now	it	has	to	be	implemented	
and	utilised”,	he	continues	specifically	in	regard	to	the	new	role	of	the	county	governments:	
“…the	county	governments	have	power	now;	they	have	to	find	ways	of	utilising	this	
power	in	the	best	possible	ways…”	
[Pers.	com	Karekezi,	2014]	
When	talking	about	how	NGOs,	such	as	Umande	Trust,	can	work	in	and	with	the	new	division	
of	power	Stephen	Karekezi	emphasises	that	much	of	the	initiative	for	new	co‐operation	has	to	
come	from	the	NGOs.	The	NGOs	have	the	best	knowledge	on	what	they	specifically	can	“bring	
to	the	table”	as	Stephen	Karekezi	puts	it,	but	also	because	the	county	governments	might	
make	the	mistake	of	not	thinking	of	the	NGOs	as	possible	collaborators.	
The	following	figure	pinpoints	the	functions	of	the	National	Government	level.	With	the	con‐
text	of	this	thesis	in	mind	I	have	highlighted	two	functions,	which	I	find	especially	important:	
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Figure	28:	Shows	a	table	with	the	function	of	the	National	Government	in	regard	to	the	energy	sector,	the	
red	arrows	highlight	two	functions	which	I	find	especially	important [National	energy	draft,	2014	p.110‐
111].		
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The	next	figure	pinpoints	the	functions	of	the	County	Governments	level.	With	the	future	cor‐
poration	between	Umande	Trust	and	the	county	government	in	mind,	I	have	highlighted	two	
functions	which	I	find	especially	relevant:	
	
Figure	29:	Shows	a	table	with	the	function	of	the	County	Government	in	regard	to	the	energy	sector,	the	
red	arrows	highlight	two	functions	which	I	find	especially	important	[National	energy	draft,	2014	p.111‐
112].		
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As	will	be	discussed	further	in	this	chapter	and	during	the	case	study	(see	Ch.	8)	I	find	that	the	
introduction	of	a	division	of	power	from	a	centralized	authority	(command	and	control),	to	a	
non‐centralized	governance	structure,	across	numerous	centres	of	authority	i.e.	levels	of	gov‐
ernment	in	Kenya,	provides	new	collaborations	opportunities	between	new	stakeholders	in	
the	energy	sector	at	county	level	–one	possible	future	group	of	stakeholders	are	NGOs.	
	
7.2	Discussing	and	analysing	the	new	division	of	power	and	the	possible	role	of	
NGOs	as	new	stakeholders	in	the	energy	sector	in	the	County	Governments	
	
In	the	last	two	decades,	the	role	of	NGOs	in	developing	countries	has	changed	from	a	minor	
and	little	discussed	part	focusing	on	the	welfare	of	the	poor	and	marginalised	into	a	key	and	
central	actor,	receiving,	in	some	cases,	more	donor	funds	than	their	state	counterparts	[Brass,	
2012].	
This	shift	is	partly	due	to	donor	frustration	with	unclear	and	inefficient	state‐based	systems	
for	development,	which	generated	an	interest	in	accountability	and	governance	mechanisms	
involving	non‐state	actors,	including	NGOs.	
NGOs	have	been	seen	as	more	efficient,	effective,	flexible,	and	innovative	than	governments.	
This	has	also	lead	to	a	steep	rise	in	the	number	of	NGOs	throughout	the	developing	world.	
Kenya,	for	example,	houses	a	large	number	of	NGOs;	the	number	of	NGOs	registered	with	the	
government	NGO	Board	in	Kenya	has	risen	steadily	since	registration	began	in	1991.	
	
According	to	their	mission	statement	the	Board	registers	NGOs	in	order	to	coordinate	and	
monitor	the	activities	and	to	avoid	duplication	of	services.	The	Kenyan	government	defines	an	
NGO	as:	
	
“A	private	voluntary	grouping	of	individuals	or	associations	not	operated	for	profit	
or	for	other	commercial	purposes	but	which	have	organised	themselves	nationally	
or	internationally	for	the	benefit	of	the	public	at	large	and	for	the	promotion	of	so‐
cial	welfare,	development,	charity	or	research	in	the	areas	inclusive	but	not	re‐
stricted	to	health	relief,	agricultural,	education,	industry	and	supply	of	amenities,	
and	services”	
[Republic	of	Kenya,	1992	Quoted	from:	Brass,	2011]	
	
It	is	extremely	easy	to	establish	a	NGO	in	Kenya.	Any	organisation	can	self‐identify	and	regis‐
ter	as	an	NGO,	regardless	of	their	origin,	size,	revenue	or	expenditure.	Organisations	are	en‐
couraged	to	register	as	NGOs.	
Registered	NGOs	have	access	to	tax	breaks,	training	seminars,	and	other	coordinating	pro‐
grams	offered	by	the	national	NGO	Board.	However,	some	organisations	choose	not	to	register	
as	NGOs.	For	some,	the	cost	of	registration	is	prohibitive.	Others	want	independence	from	
government	interference	‐	NGOs	are	required	by	law	to	coordinate	their	activities	with	gov‐
ernment	offices	at	the	district	level	and	to	report	all	income	to	the	government,	although	
these	laws	are	not	strongly	enforced	[pers.	Com.	Omotto	&	Brass,	2011].	
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The	Kenyan	NGOs	receive	the	majority	of	their	total	funding	via	international	sources.	Ap‐
proximately	35%	of	the	NGOs	that	reported	funding	to	the	NGO	Board	receive	all	of	their	
funding	from	abroad;	50%	received	95%	or	more	of	their	funding	from	international	sources;	
91%	of	all	funds	come	from	international	sources.	Of	the	remaining	9%,	8%	comes	from	local	
private	sources	i.e.	only	1%	of	NGO	funds	come	from	the	local	or	national	Kenyan	govern‐
ment.	
At	the	same	time,	while	most	funds	come	from	the	international	community,	most	NGO	lead‐
ers	are	Kenyan	national.	Of	the	5,559	directors	listed	in	the	database,	approximately	90%	are	
Kenyan.	This	national	leadership	may	moderate	the	influence	the	foreign	donors	might	get	
through	their	money;	that	some	NGOs	might	decide	where	to	work	based	on	influence	by	do‐
nors	[Brass,	2011].	
	
As	mentioned	earlier	Umande	Trust	is	working	towards	being	“donor	free”	precisely	because	
they	wish	to	have	full	control	and	power	over	where,	when	and	how	the	Bio	centres	are	built.	
This	is	also	the	reason	why	Umande	Trust	actively	seeks	new	stakeholders	and	new	settings	
in	which	the	technology	of	the	Bio	Centres	can	function	and	improve	the	sanitation	and	ener‐
gy	situation	as	well	as	have	a	positive	social	impact	in	the	community	were	the	Bio	Centre	is	
built	[Umande,	Fieldwork,	2014]	
	
A	defining	characteristic	of	MLG	is	the	pooling	and	sharing	of	authority	and	influence	between	
actors	and	across	levels.	When	applying	MLG	governance	it	means	that	the	State	now	has	to	
interact	with	non‐state	actors	e.g.	the	civil	society	and	the	business	community	in	the	govern‐
ance	process.	In	other	words,	government	has	to	‘produce’	governance	by	taking	into	account	
the	wishes	and	expectations	of	a	multiplicity	of	stakeholders	e.g.	NGOs	and	also	providing	the	
space	and	resources	to	these	stakeholders	for	the	realisation	of	public	policy	goals.	
	
As	explained	in	Ch.3	MLG	has	two	dimensions;	a	“vertical”	and	a	“horizontal.”	
The	"vertical"	dimension	refers	to	the	linkages	between	higher	and	lower	levels	of	govern‐
ment,	including	their	institutional,	financial,	and	informational	aspects.	Here,	local	capacity	
building	and	incentives	for	effectiveness	of	sub	national	levels	of	government	are	crucial	is‐
sues	for	improving	the	quality	and	coherence	of	public	policy.	The	vertical	dimension	refers	to	
both	top‐down	and	bottom‐up	decision‐making	processes.	
The	"horizontal"	dimension	refers	to	collaborations	between	local	authorities	and/or	local	
stakeholders.	These	agreements	are	increasingly	common	as	a	means	by	which	to	improve	
the	effectiveness	of	local	public	service	delivery	and	implementation	of	development	strate‐
gies.	
	
Given	the	complexity	of	MLG	management	and	coordination	between	different	levels	and	
stakeholders,	it	is	essential	that	information	is	adequately	shared	both	vertically	and	horizon‐
tally.	
In	the	light	of	the	role	which	the	NGOs	already	have	established	for	themselves	in	the	devel‐
opment	of	Kenya	it	is	obvious	that	the	new	division	of	power	and	a	focus	on	MLG	will	have	an	
influence	on	the	possibilities	for	the	NGOs.	By	focusing	more	power	at	the	County	Government	
level	the	distance	between	the	policy	makers	and	the	NGOs	i.e.	the	civil	society	is	shortened.	
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This	opens	for	a	new	“space	for	collaboration”	if	both	the	County	Governments	and	the	NGOs	
are	willing.	The	following	figure	illustrates	this	“space”	in	which	these	collaborations	can	be	
established:	
	
	
	
Figure	30:	Illustrates	the	principles	in	MLG	as	explained	in	Ch.	3.	The	highlighted	area	is	the	new	space	where	the	
new	collaborations	can	be	established	[Inspired	by	Corfee‐Morlot	et.	al.	2009	&	Von	Homeyer	and	Knoblauch	2008].	
	
7.	2.1	The	new	collaboration		
Shifting	the	power	from	a	centralized	authority	(command	and	control)	to	a	more	non‐
centralized	governance	structure	opens,	as	mentioned,	for	new	opportunities	and	could	lead	
to	new	relationship	by	bringing	new	stakeholders	closer	and	thereby	making	new	collabora‐
tions	possible,	which	I	think	will	be	an	important	and	positive	factor	in	the	future	develop‐
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ment	of	Kenya.	However	this	new	collaborations	is	not	something	which	can	come	by	itself	–	
it	is	something	which	all	involved	stakeholders	needs	to	work	on.	
	
Besides	having	to	establish	a	dialogue	between	stakeholders	who	might	not	be	used	to	work‐
ing	together	there	also	has	to	be	established	a	common	working	ground	between	stakehold‐
ers	who	quite	possibly	have	very	different	approaches	to	their	work.	
This	is	especially	true	if	the	stakeholders	are	a	NGO	and	a	governmental	institution	such	as	
the	County	Governments.	The	combination	of	a	bottom‐up	NGO	initiative	approach	and	a	top‐
down	County	Government	policy	approach	in	a	new	collaboration	takes	time.	
	
Most	NGO	initiatives	are	more	or	less	based	on	a	classic	bottom‐up	approach	which	is:	
“...driven	by	a	deep	seated	wish	to	contribute	to	solving	real	social	problems...”24[Nielsen,	2011	p.	
328,	my	transl.]	
	
For	the	most	part	the	staff	at	a	NGO	has	a	personal	relation	to	the	work	carried	out	by	the	NGO	
and	their	work	is	driven	by	a	fundamental	wish	to	change	and	improve	the	area	in	which	they	
work.	[Fieldwork,	2014].	
However	many	NGOs	experience	that	their	work	involves	more	and	more	partners.	It	can	be	
argued	that	their	approach	thereby	evolves	into	a	more	modern	bottom‐up	approach	[Field‐
work,	2014.]	i.e.	there	has	been	a	shift	from	a	“...focus	on	and	involvement	of	the	different	inter‐
ests	and	problem	understanding	of	the	people	on	the	floor...”	to	a	situation	where	“...	problem	
understanding	and	hence	implementation	is	constructed	and	negotiated	in	networks...“25[Niel‐
sen,	2011	s.	330,	my	transl.].	
	
Nevertheless,	there	is	no	doubt	that	the	success	of	many	NGOs	is	interlinked	with	and	a	result	
of	the	bottom‐up	approach.	This,	however,	entails	that	the	general	criticism	one	can	aim	at	the	
bottom‐up	approach	becomes	valid	for	the	work	of	many	NGOs.	
	
The	County	Governments	in	Kenya	function	after	a	classic	top‐down	approach	i.e.	“the	starting	
point	is	a	hierarchical	management	policy”	26[Nielsen,	2011	s.	324	my	transl.].	
If	a	new	collaboration	with	NGOs	and	The	County	Governments	as	partners	has	to	be	estab‐
lished	an	informal	sector	with	a	bottom‐up	planning	and	implementation	approach	have	to	
work	with	what	one	could	argue	is	the	diametrical	opposite	approach.		
	
A	general	criticism	of	the	bottom‐up	approach	is	that	it	may	result	in	an	undemocratic	process	
[Nielsen,	2011].	I.e.	one	can	be	critical	towards	the	aspect,	which	also	is	a	part	of	the	success	
that	many	NGOs	have,	namely	the	fact	that	they	are	run	by	passionate	people	who	sincerely	
want	to	change	the	life	for	themselves	and	of	others.	
The	potential	problem	with	this	approach	is	that	the	people	being	most	passionate	often	are	
the	ones	being	heard	the	most	and	thereby,	setting	the	agenda,	no	matter	whether	it	is	line	
																																																								
24	”…drevet	af	et	grundlæggende	ønske	om	at	bidrage	til	løsningen	af	faktiske	sociale	problemer…”		
25	”…fokus	på	og	inddragelse	af	”frontens”	forskellige	interesser	og	problemforståelse..”		”at	problemforståelse	og	dermed	implementer‐
ingsmål	konstrueres	og	forhandles	i	netværk”		
26	“...der	…tages	afsæt	i	en	hierarkisk	styringspolitik..”	
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with	the	wishes	of	the	majority	or	not.	In	a	top‐down	approach	in	a	democratically	elected	
organisation	on	the	other	hand,	it	is	secured	that	it	is	not	a	few	passionate	people	who	dic‐
tates	the	development.	
One	of	the	qualities	in	a	bottom‐up	approach	is	that	it	is	more	or	less	guaranteed	that	it	will	
function	in	the	concrete	setting	contrary	to	a	top‐down	approach	where	there	might	be	“long‐
er”	between	the	context	in	which	the	project	has	to	work	and	the	context	in	which	it	is	formu‐
lated.	
On	the	other	hand,	the	“closeness”	so	to	speak	in	the	bottom‐up	approach	could	lead	to	a	disa‐
bility	to	see	the	bigger	picture	and	thereby	losing	sight	of	the	overall	goal,	whereas	the	top‐
down	approach	takes	precisely	the	overall	goal	as	its	starting	point.	
	
There	is	no	clear	key	to	whether	it	is	the	bottom‐up	or	top‐down	approach	which	is	best,	as	the	
above	illustrates;	both	approaches	have	their	pros	and	cons.	
In	the	same	vein,	the	existence	of	a	hierarchy	does	not	necessarily	presuppose	that	anyone’s	
knowledge	and/or	opinions	automatically	prevail.	This	makes	the	management	and	imple‐
mentation	processes	a	difficult	challenge	in	balancing	the	field	between	top‐down	and	bot‐
tom‐up	[Nielsen,	2011].	
	
If	both	the	NGO	and	the	County	Government	are	able	to	make	room	for	each	other	and	utilise	
the	opportunities	provided	by	this	collaboration	it	is	possible	that	the	projects	can	be	imple‐
mented	in	a	process	which	have	qualities	from	both	the	bottom‐up	and	top‐down	approach.	
This	might	seem	a	bit	simplistic	and	a	very	positive	construction	of	the	fusion	of	a	bottom‐up	
and	top‐down	process	as	well	as	the	meeting	of	the	informal	NGO	and	the	formal	County	Gov‐
ernment.	However,	this	recommendation	should	not	be	seen	as	a	finished	answer	or	as	a	uni‐
versal	key	to	a	successful	collaboration	but	merely	as	one	of	the	many	factors	that	must	be	in	
place	to	ensure	success.	
7.3	How	do	the	role	of	NGOs	and	the	new	division	of	power	in	Kenya	in	a	MLG	
perspective	impact	the	opportunities	for	new	collaborations	between	the	NGOs	
and	County	governments	in	the	energy	sector?	
	
There	is	an	opportunity	for	NGOs	to	become	influential	stakeholders	in	the	policy	making	and	
governance	in	Kenya	on	county	level	development.	This	opportunity	is	the	result	of	the	new	
division	of	power,	which	has	provided	the	County	Governments	with	more	power.	
This	has	then	created	a	space	(see	figure	30	above)	where	the	NGOs	have	an	opportunity	to	
collaborate	with	the	County	Governments.	
However	this	collaboration	requires	dialogue	and	time,	and	it	requires	that	all	stakeholders	
share	information	in	an	equal,	respectful	process.	
All‐	in‐all,	if	the	NGOs	step	up	to	the	plate	and	are	willing	to	share	their	knowledge	and	the	
County	Governments	on	their	side	are	willing	to	include	the	NGOs		in	their	governance	pro‐
cess	there	is	a	chance	for	great	developments	in	the	future	in	Kenya.	
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8	THE	CASE	–Makueni,	school	sanitation	and	the	Bio	Centres	
In	the	following	I	will,	based	on	my	Fieldwork,	outline	how	I	see	the	collaboration	between	
Umande	Trust	and	Makueni	County	Government	carried	out	in	a	way	to	maximise	the	possibility	
for	success.	Furthermore	I	will	take	a	closer	look	at	how	the	Bio	Centres	and	their	potentials	are	
used	in	the	best	possible	way	in	the	context	of	schools	in	Makueni	County.	
All	aspects	of	the	Bio	Centres	are,	to	a	higher	or	lesser	degree,	affected	by	the	new	setting	outside	
the	informal	settlement	both	technically,	socially	and	environmentally.	
As	established	in	chapter	7	there	are	new	opportunities	for	collaborations	between	NGOs	and	the	
county	government’s.	The	following	chapter	analyses	and	discusses	these	new	opportunities	
through	the	case	–	Makueni	school	sanitation	and	the	Bio	Centres.	The	working	question	in	this	
chapter	is:	
How	can	the	Bio	Centres	be	implemented	as	“Makueni	county	school	sanitation”	–	in	the	light	
of	the	new	collaboration	opportunities?	
8.1	Bio	Centres	and	School	sanitation	
	Makueni	County	is	a	county	which	have	significant	problems	with	inadequate	and	dangerous	
sanitation	at	the	schools.	They	have	therefore	looked	for	new	options	within	schools	sanita‐
tion.	
The	idea	of	having	a	Bio	Centre	as	school	sanitation	is	not	new;	there	is	an	increase	in	the	
number	of	Bio	Centres	being	built	at	schools	in	the	informal	settlements	ensuring	that	the	
students	do	not	have	to	worry	about	poor	sanitation	[Kibera,	Fieldwork,	2014].	
By	having	a	Bio	Centre	as	school	sanitation	the	students	can	concentrate	on	learning	by	not	
worrying	about	having	to	use	the	facilities	during	the	day.	
Furthermore,	the	resulting	biogas	can	be	used	for	cooking	the	school	lunches,	saving	the	
school	the	expense	of	fuel	but	also	ensuring	a	healthy	and	sustainable	air‐environment	sur‐
rounding	the	school.	
A	symbiosis	between	a	school	and	a	Bio	Centres	is	thus	a	win‐win	situation	ensuring	that	the	
unique	opportunities	of	the	Bio	Centre	are	utilised.	In	Kibera	the	Bio	Centres	at	the	schools	
are	managed	based	on	the	same	CBO	approach	as	the	other	Bio	Centres;	however,	the	estab‐
lishment	of	the	CBO	is	done	more	or	less	simultaneously	with	the	decision	of	building	the	Bio	
Centre;	the	members	of	the	CBO	are	the	parents	of	the	students.	
8.1.1	The	initial	meeting	
During	the	period	of	my	fieldwork	Umande	Trust	were	contacted	by	a	former	employee	Rich‐
ard	Mutua	on	behalf	of	Makueni	County	Government	who	had	learned	about	the	Bio	Centres27.	
Makueni	County28	lies	in	the	arid	and	semi‐arid	zones	of	the	Eastern	region	of	Kenya	and	co‐
vers	an	area	of	8,034.7	sq	km	(see	fig.	27).	
																																																								
27	Umande	Trust	is	often	approached	by	other	organisations	and	asked	to	engage	in	some	form	of	collaboration	–
the	Bio	Centre’s	and	their	technology	is	well	known	[Umande,	Fieldwork,	2014].	
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Makueni	County	has	a	population	of	more	than	0.9million	people.	The	county	have	urban,	pe‐
ri‐urban	and	rural	areas	with	a	large	agricultural	and	horticultural	sector	[Makueni,	2014	&	
Makueni,	Fieldwork,	2014].	
Makueni	County	Government	is	relatively	young;	approximately	1	year	old29.	When	I	talked	to	
the	official	stakeholders	in	Makueni	County	Government	the	sense	of	being	a	“new”	county	
government	gave	them	opportunity	to	“think	out	of	the	box”.	Therefore,	when	faced	with	a	
serious	sanitary	problem	at	the	County	schools,	Makueni	County	Government	looked	for	al‐
ternative	solutions	[Makueni,	Fieldwork,	2014].	
	
The	schools	in	Makueni	County	have	serious	sanitary	problems;	many	schools	have	pit	toilets	
which	not	only	are	an	environmentally	poor	solution	but	also	pose	a	serious	risk;	the	toilets	
can	cave‐in,	which	they,	unfortunately,	do	from	time‐to‐time,	resulting	in	students	getting	
hurt.	Some	accidents	with	pit‐toilets	caving‐in	in	Makueni	County	have	even	had	fatal	out‐
come	[Makueni,	Fieldwork,	2014].	
Furthermore,	bad	school	sanitation	in	general	is	something	which	can	lead	to	students	not	
using	the	facilities	at	all.	Not	going	to	the	toilet	for	whole	days	can	have	serious	health	conse‐
quences,	which	again	may	have	significant	negative	influence	on	the	student’s	ability	to	learn	
and	concentrate	in	the	school.	Bad	sanitation	may	genuinely	get	in	the	way	of	a	good	learning	
environment	[Folkesundhed,	2013].	
8.2	The	beginning	of	new	Bio	Centres	
In	line	with	their	unique	practice	of	knowledge	sharing	and	wanting	to	improve	the	lives	for	
as	many	as	possible	Umande	Trust	decided	to	engage	in	a	dialogue	about	building	Bio	Centres	
in	Makueni.	Through	my	work	at	Umande	Trust	I	had	the	opportunity	to	be	an	active	part	in	
this	process.	The	initial	step	is	a	meeting	between	the	main	stakeholders	from	Umande	Trust	
and	Makueni	County	government,	where	it	is	to	be	established	whether	a	future	collaboration	
is	feasible.	
8.2.1	Taking	a	bottom‐up	NGO	initiative	and	implementing	it	in	a		
top‐down	policy	
The	first	Bio	Centres	were	implemented	based	on	a	classic	bottom‐up	approach.	Almost	all	of	
the	staff	at	Umande	Trust	has	a	personal	relation	to	Kibera	and	their	work	is	driven	by	a	fun‐
damental	wish	to	change	and	improve	the	living	condition	in	Kibera	by	improving	the	sanita‐
tion	and	energy	situation.	
The	physical	construction	process,	i.e.	the	building	of	a	Bio	Centre,	and	the	daily	management	
of	the	Bio	Centres	are	handled	by	local	CBOs,	that	is	by	the	very	people	who	are	directly	af‐
fected	[Makueni,	Fieldwork,	2014].	
	
																																																																																																																																																																																								
28	In	the	words	of	the	county	itself:	“The	county	has	a	progressive	authority	that	concentrates	on	service	delivery	
and	continuum	investment.	It	has	opened	up	development	information	on	the	web,	social	networks,	maps	as	well	as	
sms	and	it	strides	to	be	a	model	county	in	the	country,	regional	and	beyond”	[Makueni,	2014]	
29	At	the	time	the	fieldwork	was	carried	out	i.e.	2014.	
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As	more	Bio	Centres	have	been	built	more	partners	have	been	involved.	At	the	same	time	a	
network	has	been	built	around	the	Bio	Centres	just	as	their	technology	has	been	extended	and	
implemented	in	different	contexts.	
In	this	way	one	can	argue	that	the	Bio	Centres	today	are	implemented	through	a	more	modern	
bottom‐up	approach	than	in	the	beginning	[Makueni,	Fieldwork,	2014.]	Nevertheless,	there	is	
no	doubt	that	the	success	of	the	existing	Bio	Centres	is	interlinked	with	and	a	result	of	the	bot‐
tom‐up	approach.	
The	county	government	in	Makueni	on	the	other	hand	function	after	a	classic	top‐down	ap‐
proach.	In	Makueni	they	have	an	aspiration	to	implement	the	Bio	Centres	as	school	sanitation	
through	policy	formulation.	In	Makueni	they	see	the	Bio	Centres	as	a	golden	opportunity	to		
improve	the	situation	at	the	public	schools	[Makueni,	Fieldwork,	2014].	
	
Makueni	County	Government	is	faced	with	the	dilemma	that	on	one	hand	the	people	affected	
by	the	Bio	Centres	should	be	included	in	the	implementation	process	on	the	other	hand	there	
are	resource	implications	limiting	the	possible	extent	of	involvement.	
Makueni	county	government	has	the	opportunity	and	resources	to	reach	broader	and	in	a	dif‐
ferent	scale	than	Umande	Trust.This	is	something	Umande	trust	should	exploit	to	spread	their	
technology	thereby	attaining	their	overall	goal	of	improving	the	living	conditions	for	as	many	
as	possible.	
Umande	Trust	has	a	unique	knowhow	on	a	specific	sanitation	and	energy	technology	but	also	
a	deep	knowledge	on	how	this	technology	is	best	implemented	and	integrated	in	specific	set‐
tings.	Furthermore,	Umande	Trust	has	firsthand	experience	on	the	management	of	the	Bio	
Centres.	
This	is	something	Makueni	County	Government	should	exploit;	the	government	has	an	oppor‐
tunity	to	get	the	insights	a	bottom‐up	implementation	provides	while	maintaining	the	possi‐
bilities	for	regulation	in	a	top‐down	approach	[Makueni,	Fieldwork,	2014.]	
	
If	both	Umande	Trust	and	Makueni	County	Government	are	able	to	make	room	for	each	other	
and	utilise	the	opportunities	provided	by	this	collaboration	it	is	possible	that	the	Bio	Centres	
in	the	Schools	in	Makueni	County	can	be	implemented	in	a	process	which	have	qualities	from	
both	the	bottom‐up	and	top‐down	approach.	
8.2.2	The	first	step	–	the	meeting	
The	meeting	is	held	the	11th	February	2014	in	the	Makueni	County	Governments	building.	
From	Umande	Trust	the	following	are	present:	Michael	Francis,	Beverly	Ogao	and	me.	From	
Makueni	County	Government	the	following	are	participating:	Water,	sanitation	and	environ‐
ment	minister,	urban	planning	and	land	use	minister,	Environmental	officer.	Lastly	Richard	
Mutua	is	present,	as	he	is	the	one	making	the	formal	introduction	between	Makueni	county	
government	and	Umande	Trust	[Makuni,	Fieldwork,	2014].	
	
The	meeting	is	thought	as	the	initial	step	in	what	hopefully	will	turn	out	to	be	a	fruitful	and	
long	lasting	cooperation,	however	as	the	meeting	progresses	it	becomes	clear	that	a	discus‐
sion	on	whether	or	not	there	would	be	other	technologies	which	would	solve	the	problem	as	
good	as	or	maybe	better	then	the	Bio	Centres	is	never	taken.	
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The	meeting	starts	with	everybody	making	a	short	presentation	about	who	they	are,	what	
they	do	and	what	their	role	in	this	process	might	be.	This	is	followed	by	a	presentation	of	the	
work	done	by	Umande	Trust	i.e.	when	Umande	started,	how	the	Bio	Centres	function	etc.	held	
by	Michael	Francis.	
	
The	general	sentiment	between	the	stakeholders	from	Makueni	is	very	positive	towards	the	
Bio	Centres.	The	plans	they	have	for	the	Bio	Centres	is	to	incorporate	them	as	the	official	
school	sanitation	and	maybe	later	also	implement	them	at	marketplaces	and	similar	locations.	
	
At	the	meeting	the	different	aspects	of	the	Bio	Centres	are	discussed.	Several	aspects	are	high‐
lighted	as	especially	important	or	as	something	which	has	to	be	in	focus	in	order	to	ensure	a	
sustainable	use	of	the	future	Bio	Centres.	
The	aspects	are:	
 The	Bio	Centres	are	a	stand‐alone	solution	 The	Bio	Centres	are	renewable	energy	producers	 The	Bio	Centres	has	a	residue	product	which	has	a	significant	value	 The	Bio	Centres	can	be	the	entry	way	to	new	educational	focuses	
8.2.3	The	Bio	Centres	are	stand‐alone	solution	
As	it	is	the	case	with	the	electrical	grid	or	phone	grid	in	Kenya	a	main	National	or	County	sew‐
age	system	is	not	a	reality	in	the	majority	of	the	Counties,	this	is	also	the	case	in	Makueni	
County,	which	covers	a	great	area	
	From	a	practical	point	of	view,	establishing	a	main	sewage	system	in	Makueni	county	would	
entail	disproportionate	amounts	of	work.	
From	a	technical	point	of	view,	establishing	a	main	sewage	system	in	Makueni	county	would	
mean	a	lot	of	piping,	a	lot	of	connection	of	pipes	and	pumping	stations	all	of	which	have	to	
both	implemented	and	maintained.	
From	an	economical	point	of	view,	this	would	be	very	expensive	as	both	the	manual	work	in	
establishing	the	sewage	system,	the	supplies	and	the	following	maintenance	are	costly	pro‐
cesses.	
Finally	a	main	sewage	system	in	Makueni	County	is	not	the	optimal	solution	from	an	envi‐
ronmental	point	of	view.	A	main	sewage	system	requires	a	fair	amount	of	water	to	function,	
which	is	a	scarce	resource.	
All	in	all	establishing	a	main	sewage	system	in	Makueni	county	is	not	preferable.	Hence	the	
stand‐alone	Bio	Centre	which	does	not	need	an	elaborate	sewage	system	is	by	far	the	solution	
to	prefer	[Makueni,	Fieldwork,	2014].	
8.2.4	The	Bio	Centres	are	renewable	energy	producers	
As	established	many	times	and	detailed	in	the	introduction	to	this	thesis,	energy	is	key	to	de‐
velopment.	But	the	world	today	is	at	a	critical	tipping	point	in	regard	to	global	warming	and	
resource	scarcity.	
This	means	that,	just	as	important	as	energy	is,	just	as	important	is	the	source	of	the	energy.	
The	Bio	Centres	produces	biogas	from	human‐waste;	biogas	is	a	renewable	energy	source.		
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8.2.5	The	Bio	Centres	has	a	residue	product,	which	has	a	significant	value	
The	residue	product	from	a	biogas	production	is	already	mentioned	as	a	valuable	fertiliser.	
Furthermore	it	is	a	natural	and	sustainable	fertiliser.	It	is	therefore	pivotal	that	the	residue	
product	form	the	Bio	Centres	are	utilised.	
With	the	future	Bio	Centres	in	Makueni	there	might	be	more	practical	and	feasible	opportuni‐
ties	to	utilise	the	residue	product.	Therefore	is	it	important	that	the	use	of	the	residue	product	
becomes	a	part	of	the	planning	process	even	though	it	might	not	be	the	schools	themselves	
which	use	the	residue	product	[Makueni,	Fieldwork,	2014].	
8.2.6	The	Bio	Centres	can	be	the	entry	way	to	new	educational	focuses	
A	point	which	I	emphasise	is	that	the	Bio	Centres	may	rather	easily	function	as	sanitation	at	
the	schools,	just	as	any	other	toilet	would,	but	in	order	to	be	a	truly	sustainable	solution	all	
the	features	and	aspects	of	a	Bio	Centre/school	constellation	must	be	utilised.	
The	energy	aspects	and	the	residue	have	to	be	utilised	but	also	the	social	and	educational	as‐
pects	have	to	be	taken	into	account.	A	Bio	Centre	can	function	as	the	natural	entry	point	to	
several	educational	focuses.	
At	the	meeting	the	idea	of	the	Bio	Centres	as	being	environmental	centres	at	the	schools	was	
discussed.	The	idea	being	that	the	Bio	Centres	via	the	biogas	production	etc.	could	be	a	natural	
framework	for	a	broad	discussion	of	and	teaching	on	environmental	issues.	See	later	for	an	
elaboration	on	the	Bio	Centres	role	in	a	school	[Makueni,	Fieldwork,	2014].	
8.3Constructing	a	Bio	Centre	outside	the	informal	settlement	
As	elaborated	on	in	Ch.	5,	the	current	process	of	building	a	new	Bio	Centre	in	the	informal	set‐
tlements	is	a	community	empowerment	process	done	through	a	local	CBO.	
A	significant	part	of	the	sense	of	ownership	that	the	CBOs	have	towards	the	Bio	Centres	comes	
from	the	physical	process	of	building	the	actual	Bio	Centre.	The	sense	of	ownership	plays	a	
significant	role	in	the	management	and	maintenance	of	the	Bio	Centres.	
The	more	the	CBO	feels	responsible	for	the	Bio	Centre	the	better	is	the	management	of	the	Bio	
Centre	because	they	take	it	more	seriously.	If	the	Bio	Centres	which	have	to	function	as	official	
school	sanitation	in	Makueni	County	is	constructed	through	a	different	method	changes	will	
have	to	be	made	in	the	way	the	Bio	Centres	are	built,	managed	and	maintained	[Makueni,	
Fieldwork,	2014].	
8.3.1	The	construction	process	
There	are	two	main	differences	between	the	Bio	Centres	built	in	Kibera	and	the	ones	being	
planned	as	school	sanitation	in	Makueni	County.	
The	first	is	that	the	Bio	Centres	which	are	going	to	be	built	at	the	schools	in	Makueni	county	
might	not	be	owned	by	a	CBO	and	the	second	main	difference	is	that	the	they	are	being	built	
outside	the	informal	settlements	in	areas	where	a	general	empowerment	of	the	community	is	
not	a	focus	point	as	it	is	in	Kibera.	This	means	that	the	Bio	Centres	in	Makueni	can	be	built	by	
local	craftsman	[Makueni,	Fieldwork,	2014].	
	
Umande	Trust	has	a	significant	knowledge	on	the	Bio	Centres	and	it	is	important	that	this	
knowledge	is	utilised	to	its	fullest,	therefore,	it	is	important	that	Umande	Trust	works	closely	
with	the	local	engineers	and	craftsmen	to	ensure	a	successful	building	process.	Depending	on	
the	situation	at	each	school	and	the	age	of	the	students,	they	can	have	a	more	active	role	in	the	
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construction	of	the	bio	Centres,	varying	from	actual	participating	in	the	building	process	to	
having	a	role	in	the	finishing	decoration	of	the	Bio	Centres.	Such	an	involvement	would	also	
ensure	that	the	student	have	a	sense	of	ownership	and	thereby	feel	more	responsible	for	and	
take	better	care	of	the	Bio	Centre	in	the	future.	
	
In	order	to	secure	the	Bio	Centres	long	term	viability	it	is	important	that	Umande	Trust	is	will‐
ing	to	train	the	local	engineers	and	craftsmen	and	share	their	unique	knowledge	on	building	
and	maintaining	a	Bio	Centre.	The	long	term	perspective	to	ensure	success	must	be	that	the	
Bio	Centres	in	Makueni	are	not	relying	on	the	experts	from	Umande	Trust	a	point	already	
brought	up	by	the	Water,	Sanitation	and	Environment	minister	at	the	meeting	[Makueni,	
Fieldwork,	2014].	
8.3.2	The	Daily	management	of	the	Bio	Centres	
The	Bio	Centres	are	in	Kibera	managed	by	local	CBO	through	their	four	committees	Executive,	
Business	management,	Tendering	and	Works,	as	explained	in	Ch.	5.	In	some	cases	with	Bio	
Centres	at	schools	in	Kibera	one	can	argue	that	the	idea	of	an	established	CBO	applying	for	a	
Bio	Centre	is	stretched	a	bit	due	to	the	fact	that	a	CBO	with	the	parents	of	the	students	is	es‐
tablished	at	the	same	time	as	the	Bio	Centre	implementation	process	is	started.	
How	the	Bio	Centres	at	the	schools	in	Makueni	will	be	managed	is	not	finally	defined;	more	
than	one	solution	could	work	[Makueni,	Fieldwork,	2014].	
	
As	I	see	it	there	are	two	main	ways	the	managing	of	the	Bio	centres	can	be	organised.	
The	Bio	Centres	in	the	schools	in	Makueni	can	be	managed	by	the	school	in	question,	just	as	
the	rest	of	the	school.	
However,	it	is	important	to	remember	the	workload	and	the	responsibilities	in	the	managing	
and	daily	running	of	a	Bio	Centre	and	the	school	needs	to	incorporate	them	in	order	to	secure	
a	well	functioning	Bio	Centre.	
Therefore,	the	schools	should	hire	a	caretaker	or	at	least	make	specific	members	of	staff	re‐
sponsible.	Whether	or	not	the	students	should	or	could	have	a	role	depends	on	the	concrete	
situation	at	the	specific	school	[Makueni,	Fieldwork,	2014].	
	
The	other	way	of	managing	the	Bio	Centres	is	adapting	the	CBO	structure	i.e.	as	one	of	the	first	
steps	in	the	implementation	process	a	CBO	will	have	to	be	established;	if	the	CBO	is	entirely	
made	up	by	parents	and	no	teachers	or	other	school	staff	is	involved	one	can	argue	that	the	
school	save	resources	by	this	approach,	but	the	schools	influence	on	the	running	of	the	Bio	
Centre	is	also	less.	This	may	or	may	not	be	a	problem	in	the	long	run.	
	
At	this	point	I	will	not	favour	any	management	organisation	over	the	other,	but	I	do	believe	
that	it	will	complicate	the	process	and	make	it	more	difficult	to	share	experiences	and	know‐
how,	if	one	common	structure	is	not	chosen.	Based	on	the	overall	impression	I	got	from	the	
meeting,	I	think	that	the	first	way	of	organising	the	management	of	the	Bio	Centres	are	the	
one	which	will	be	chosen	[Makueni,	Fieldwork,	2014].	
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8.3.3	New	business	model	
A	Bio	Centre	at	a	school	is	not	a	business;	the	students	pay	to	go	to	school	and	should	not	pay	
to	use	the	facilities.	However,	the	Bio	Centre	can	still	be	a	source	of	revenue	for	the	school.	
The	school	have	to	have	sanitation	anyway	and	they	have	to	provide	school	lunches	for	the	
students	as	well.	
A	Bio	Centre	not	only	provides	a	good	and	hygienically	safe	sanitation	but	also	an	environ‐
mentally	and	economically	responsible	energy	source;	the	biogas	can	be	utilised	to	cook	the	
school	dinners,	hence	the	school	does	not	have	to	use	money	on	charcoal	etc.	for	cooking.	
Furthermore,	the	use	of	biogas	instead	of	charcoal	entails	a	significant	reduction	in	air	pollu‐
tion,	which	will	not	only	be	positive	for	the	students	and	teachers	at	the	school,	but	might	
even	be	more	so	for	the	staff	cooking	the	school	lunches	[Makueni,	Fieldwork,	2014].	
8.4	The	design	of	a	Bio	Centres	outside	the	informal	settlements	
Not	being	in	an	informal	settlement	provides	a	new	starting	point	for	the	Bio	Centres	–not	
taking	a	closer	look	at	the	physical	design	in	the	light	of	this	would	be	unwise.	
Just	as	the	Bio	Centres	in	Kibera	are	tailored	to	their	exact	location	so	the	Bio	Centres	at	the	
schools	in	Makueni	County	should	be	tailored	to	each	specific	school,	however,	there	are	some	
common	characteristics	which	could	have	an	influence	on	the	best‐suited	design	of	the	Bio	
Centres	in	general	[Makueni,	Fieldwork,	2014].	
	
The	first	significant	change	is	the	opportunity	for	building	Bio	Centres	in	places	with	better	
infrastructure	and	more	free	space.	This	opens	op	changes	in	the	layout	of	the	Bio	Centres,	but	
it	also	opens	opportunities	in	the	addition	of	other	organic	material	and	the	reuse	of	the	resi‐
due	product		
All	the	additions	and	improvements	to	the	design	of	the	Bio	Centres	presented	in	Ca.	6	should	
of	course	be	implemented	initially	in	the	Bio	Centres	in	Makueni.	A	lot	of	the	changes	are	easi‐
er	to	implement	here	due	to	the	fact	that	space	restriction	is	not	an	issue	in	the	same	way	as	in	
Kibera.	
Especially	the	lack	of	spatial	restraints	give	opportunities	to	build	separate	outlet	pits	for	the	
residue	product,	where	is	not	only	can	be	heated	but	where	access	also	is	easier	thereby	mak‐
ing	reuse	much	easier.	
When	it	comes	to	supplementing	the	human‐waste	in	the	Bio	Centres	there	might	also	be	bet‐
ter	opportunities	in	Makueni	County	compared	to	Kibera.	
The	school	prepares	the	school	lunches	and	all	the	organic	waste	from	that	should	of	course	
go	in	to	the	Bio	Centre	but	as	Makueni	county	also	have	a	large	agricultural	and	horticultural	
sector,	depending	on	the	locations	of	the	individual	school,	there	might	be	opportunities	for	
getting	organic	matter	from	those	sectors	which	would	be	an	valuable	addition	to	the	bio	di‐
gesting	in	the	Bio	Centres	[Makueni,	Fieldwork,	2014].	
	
In	the	Bio	Centres	in	Kibera	there	are	shower	facilities.	This	might	not	be	needed	at	the	
schools	unless	the	school	is	a	fulltime	boarding	school	i.e.	each	school	should	take	a	critical	
look	at	the	numbers	of	toilets	and	showers	adjust	the	layout	to	the	actual	needs.	
In	regard	to	the	Bio	centres	in	Kibera	I	recommended	that	the	biogas	was	piped	more	exten‐
sively	in	order	to	secure	that	the	biogas	was	used	as	much	as	possible.	At	the	Bio	Centres	built	
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in	Makueni	County	piping	the	biogas	to	other	locations	than	the	school	kitchen	is	not	neces‐
sarily	a	good	idea;	often	the	schools	does	not	have	any	neighbours	close	by.	
However,	in	the	schools	where	the	biogas	will	be	used	to	cook	the	school	lunch	the	use	will	be	
characterised	by	extreme	peak‐hour‐use	where	a	lot	of	biogas	is	needed	in	short	amounts	of	
time,	simple	storage	of	the	biogas	could	be	an	idea.	
The	storage	can	be	done	rather	low‐tech	in	“biogas	balloons”.	The	Balloon	can	be	connected	to	
the	Bio	Centre	via	a	pipe.	Inflation	of	the	balloon	takes	place	through	pressure	equalisation	
between	the	bio	digester	and	the	balloon	which	is	possible	because	it	is	made	of	a	flexible	but	
not	elastic	and	preferably	light	material	(PE,	EPDM	or	PVC).	
During	storage	the	balloon	can	stand	upright	and	the	biogas	is	forced	out	of	the	balloon	by	
weighting	it	down	with	external	weights.	There	is	no	interconnection	of	individual	parts	re‐
quired,	because	the	balloons	can	be	designed	as	one	unit	[Makueni,	Fieldwork,	2014].	
8.5	The	Bio	Centres	in	a	school	
Having	a	Bio	Centre	at	a	school	opens	for	a	wide	range	of	uses.	Just	as	in	Kibera	I	see	the	Bio	
Centres	being	physical	visible	structure	which	stands	out,	this	makes	them	ideal	for	branding	
as	a	specific	focus	or	theme	at	a	school,	the	theme	can	be	periodic	or	constant.	In	the	following	
I	will	provide	ideas	to	demonstrate	the	integration	of	Bio	Centre	in	a	school	in	various	ways.	
8.5.1	The	Bio	Centres	as	hygiene	centres	
The	Bio	Centres	are	the	natural	setting	for	a	focus	on	hygiene	and	health.	A	school	can	pro‐
mote	the	Bio	Centres	as	a	Health	Centre	and	focus	on	health	and	hygiene	teachings	for	the	
students	[Fieldwork,	2014].	
Kenya	has	a	high	rate	of	water‐borne	and	mosquito‐carried	diseases.	Diarrhoeal	diseases	re‐
main	one	of	the	major	causes	of	childhood	morbidity	and	mortality	in	Kenya,	and	Malaria	
strikes	over	8	million	people	each	year.	Other	diseases	such	as	schistosomiasis,	Rift	Valley	
fever	and	Chikungunya	(similar	to	Dengue	fever)	are	also	a	problem.		
Depending	on	the	age	of	the	pupils	the	teaching	may	range	from	basic	hygiene	to	more	com‐
plex	understandings	of	the	different	aspects	of	living	healthy,	hygiene	and	disease	[Makueni,	
Fieldwork,	2014].	
8.5.2	The	Bio	Centres	as	environmental	centres	
The	Bio	Centres	with	their	biogas	production	opens	for	an	ideal	forum	to	teach,	discuss	and	
focus	on	environmental	issues	and	renewable	energy.	The	environmental	centre	at	the	Bio	
Centre	can	cover	themes	such	as	global	warming	and	renewable	energy	and	depending	on	the	
age	of	the	pupils	at	the	school	the	complexity	can	increase.	
Furthermore	it	is	formulated	in	the	new	division	of	power	between	the	National	Government	
and	the	County	Government	that	the	County	governments	have	to	establish	energy	centres	to	
promote	renewable	energy	technologies,	energy	efficiency	and	conservation.	Depending	on	
the	age	of	the	students,	they	can	play	a	more	active	role	in	this	and	the	Bio	Centres	can	be	the	
physical	setting	for	the	energy	centre.	
8.5.3	The	Bio	Centres	science	centres	
A	Bio	Centre	produces	biogas,	which	is	the	result	of	a	chemical	reaction	where	bacteria	form	
methane	from	organic	waste.	In	a	biogas	production	there	are	many	process	and	factors	such	
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as	Ph‐levels,	which	should	and	can	be	monitored.	Depending	on	the	age	of	the	students,	they	
could	have	a	more	active	part	in	the	monitoring.	
Other	fields	of	science,	again	depending	on	the	age	of	the	students,	can	easily	and	naturally	be	
rooted	in	the	biogas	production.	However,	by	making	the	Bio	Centre	a	science	centre	other	
sciences,	which	cannot	directly	be	linked	to	the	biogas	production,	should	also	be	present.	The	
Bio	Centre	should	be	seen	as	the	natural	framework	for	exploring	the	field	of	sciences.	
8.5.4	Choosing	a	focus	
Not	having	used	the	educational	aspects	of	a	Bio	Centre	I	would	characterise	as	a	lost	oppor‐
tunity,	but	it	is	essential	that	the	school,	based	on	their	students	and	interests	as	well	as	the	
competences	of	the	teachers	at	the	given	school,	chooses	a	specific	focus	and	do	not	change	it	
more	than	maybe	once	each	academic	year	if	change	is	needed.	
This	is	to	ensure	a	high	quality	of	the	teaching	at	the	centre;	if	the	focus	is	not	kept,	the	centre	
risks	losing	its	relevance	and	may	end	up	being	a	lot	of	noting	instead	of	one	good	centre.	
8.6	The	next	steps	
A	feeling	I	was	left	with	after	the	meeting	was	that	everything	should	have	happened	yester‐
day.	On	one	hand	is	it	very	understandable	that	when	faced	with	a	solution	to	ones	problems	
it	can’t	happen	too	fast.	
However,	when	implementing	Bio	Centres	‐	or	any	new	technology	for	that	matter	‐	in	a	new	
setting	it	very	well	may	go	too	fast.	
	
An	implementation	process	which	incorporates	bottom‐up	aspects	takes	longer	time	than	a	
classic	top‐down	process	might	do.	However,	the	chances	of	ending	up	with	an	implementa‐
tion	which	actually	functions,	i.e.	are	successful,	is	much	higher.	
The	extra	time	and	resources	spent	during	the	implementation	process	might	actual	lead	to	a	
reduction	in	the	total	cost	and	time	spent	on	the	Bio	Centres,	as	the	need	for	“fixing	problems”	
afterwards	might	prove	be	much	less	and	the	Bio	Centres	in	Makueni	County	should	be	struc‐
tures	build	to	last.	
Therefore,	in	my	point	of	view,	I	much	rather	see	a	“slower”	but	less	“flawed”	implementation	
process.	
All	the	Bio	Centres	has	to	be	designed	and	utilised	in	the	best	possible	way	based	on	the	exact	
setting	of	the	Bio	Centre	i.e.	the	exact	school	in	question.	However,	I	do	believe	that	a	strategy	
of	developing	a	catalogue	of	designs,	solutions	and	best	practices	can	be	formulated	making	
the	implementation	of	the	last	Bio	Centres	faster,	cheaper	and	more	effective	than	the	first.	
The	stakeholders	should	be	aware	that	the	implementation	of	the	first	Bio	Centres	most	likely	
will	take	significantly	longer	time	to	implement	than	the	following	i.e.	a	slow	start	should	not	
be	discouraging.	The	time	spent	on	the	first	ones	will	pay	off	on	the	last	ones.	
	
Umande	Trust	and	Makueni	County	government	needs	to	agree	on	time	and	terms	for	the	
training	of	the	local	engineers	and	craftsmen.		
The	schools	which	are	going	to	be	the	first	ones	having	a	Bio	Centre	have	to	be	picked,	so	that	
a	dialogue	can	be	initiated	as	soon	as	possible.	
A	way	of	ensuring	that	the	school	will	cooperate	in	the	entire	process	could	be	to	invite	all	the	
schools	in	Makueni	County	to	participate	in	the	initial	dialogue	which	could	be	in	the	format	of	
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a	workshop;	one	of	the	outcomes	could	be	that	the	schools	were	asked	to	volunteer	to	be	first	
mover.	
In	order	to	ensure	that	a	school	volunteers	and	thereby	accepts	being	a	part	of	what	most	like‐
ly	will	be	the	most	time	consuming	and	maybe	also	problematic	implementations	process	
there	have	to	be	an	incentive	for	the	school.	The	concrete	nature	of	these	incentives	has	to	be	
established	through	dialogue	[Makueni,	Fieldwork,	2014].	
.	
8.7	How	can	the	Bio	Centres	be	implemented	as	‐	“Makueni	county	school		
sanitation”	–in	the	light	of	the	new	collaborations	opportunities?	
	
If	the	Bio	Centers	are	going	to	become	successful	and	sustainable	school	sanitation	in	Makueni	
County	it	is	important	that	all	the	knowledge	Umande	Trust	have	concerning	the	implementa‐
tion	are	utilized.	
However,	it	is	also	important	to	remember	that	this	is	a	new	setting	and	a	new	setting	re‐
quires	a	new	implementation	strategy.		Based	on	the	findings	during	the	case	study	these	are	
the	main	objectives	in	the	new	implementation	strategy	for	the	Bio	Centres	as	school	sanita‐
tion	in	Makueni	County:	
	  Utilise	the	knowledge	on	implementing	Bio	Centres	which	already	exist.	 Implement	the	improvements	recommended	in	Ch.	6	from	the	beginning.	 Tailor	the	Bio	Centres	to	fit	each	school	location	–	however	a	catalogue	of	solu‐
tions	and	designs	should	be	formulated	concurrently	with	new	Bio	Centres	be‐
ing	planned,	this	will	make	sure	that	one	do	not	have	to	start	from	scratch	each	
time.	 	Utilise	the	social	and	educational	opportunities	in	the	Bio	Centres	–the	school	
in	question	needs	to	be	the	deciding	stakeholder	in	this	regard.	 Accept	the	fact	that	it	is	going	to	take	time	–but	the	time	“wasted”	on	ensuring	
the	correct	process	and	dialog	in	the	first	Bio	Centres	will	be	“earned”	during	
the	implementation	of	the	later	ones	and	in	the	long	run	because	it	is	by	far	bet‐
ter	to	have	well	functioning	Bio	Centre	from	day	one.	
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Conclusion		
How	can	the	energy	efficiency	and	sustainability	be	enhanced	in	Umande	Trust	Bio	Centres	and	
how	can	governmental	support	and	new	collaborations	sustain	such	development?	
	
The	Bio	Centres	has	over	the	last	couple	of	years	been	through	a	significant	development	tak‐
ing	them	from	barely	functioning	sanitation	units	to	well‐functioning	sanitation	units,	actual	
energy‐producing	units	at	the	same	time	playing	a	significant	social	role	in	the	community.	
	
However,	the	Bio	Centres	are	still	first	and	foremost	well	functioning	public	sanitation	units.	
But	the	energy	aspect	of	the	Bio	Centres	are	coming	more	in	focus	and	the	fact	that	the	Bio	
Centres	does	produce	energy,	biogas,	is	more	important	today	than	earlier.	
At	present,	the	biogas	is	being	used	in	genuine	kitchens,	built	away	from	the	toilet	facilities	in	
the	Bio	Centres.	Additionally,	the	Bio	Centres	has	a	social	role	and	their	use	by	the	community	
has	increased	significantly.	
As	I	see	it,	there	are	two	main	reasons	for	this	increase	in	the	social	uses	of	the	Bio	Centres:	
Concurrently	with	the	overall	improvements	in	the	general	hygiene	and	maintenance	of	the	
Bio	Centres	they	are	becoming	more	inviting	and	therefore	much	more	usable.	Another	rea‐
son	is	that	the	CBOs	have	an	opportunity	to	increase	their	revenue	significantly	by	utilising	
the	Bio	Centres	for	social	events	etc.	
	
The	Bio	Centres	have	created	and	developed	entry	points	in	Kibera	where	new	services	of	all	
kinds	can	reach	the	locals	in	Kibera;	this	opportunity	is	something	which	should	be	explored	
and	utilised	further.	
The	improvements	in	the	Bio	Centres	from	2010	to	2014	are	proof	of	the	fact	that	change	and	
development	is	indeed	possible;	but	it	will	not	come	about	without	clear	incentives.	
And	it	is	also	proof	that	the	Bio	Centres	are	a	technology	which	can	be	much	more	than	sanita‐
tion	and	energy;	they	can	also	be	hubs	for	social	change.	The	Bio	Centres	have	the	opportunity	
to	incorporate	“living	standard	improvements”	on	many	levels,	making	them	ideal	for	infor‐
mal	settlements	but	also	making	them	able	to	adapt	to	other	settings.	
	
The	Bio	Centres	in	Kibera	are	being	built	in	a	very	complex	context;	both	seen	form	a	political,	
economical	and	social	perspective.	Even	though	Kibera	has	existed	for	many	years	and	people	
have	lived	there	for	several	generations	it	is	still	an	informal	settlement.	This	means	that	it	is	
not	recognised	as	a	residential	area,	making	any	development	or	overall	improvement	very	
difficult;	and	this	has	obvious	consequences	for	the	Bio	Centres.	
As	long	as	Kibera	is	informal,	the	residents	are	caught	in	a	vacuum	and	any	overall	coordinat‐
ed	development	is	difficult.	
	
The	energy	situation	in	which	the	Bio	Centres	function	turns	out	to	be	different	from	what	one	
might	expect	in	an	informal	settlement	–	as	a	matter	of	fact	many	households	have	access	to	
electricity.	However,	the	electricity	is	expensive	and	the	wiring	is	often	dangerous.		
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Cooking	is	something	that	requires	a	lot	of	energy	and	in	a	household	in	Kibera	having	the	
means	to	cover	the	expense	for	cooking,	fuel	can	be	a	problem.	This	is	due	to	the	fact	that	
most	people	are	very	poor	and	the	un‐	and	underemployment	is	high.	
Improving	the	energy	efficiency	
There	are	a	number	of	improvements	which	has	to	be	implemented	in	the	Bio	Centres	already	
built	and	in	the	future	Bio	Centres	as	well,	in	order	to	increase	the	EE	and	thereby	the	overall	
sustainability	of	the	Bio	Centres.	 Adding	other	organic	matter	 Implementing	stirring		 Piping	the	biogas	 Implementing	an	outlet	for	and	heating	of	the	residue	product	 Utilise	the	residue	product		
	
The	implementations	are	all	fairly	low‐tech	because	I	believe	that	the	fact	that	the	Bio	centres	
are	low‐tech	is	a	vital	part	of	their	success.			
Surrounding	the	Bio	Centers	in	Kibera	are	two	main	stakeholders:	Umande	Trust	and	the	
CBOs.	In	the	future	development	of	the	already	existing	and	planning	of	the	future	Bio	Centers	
it	is	essential	that	the	fruitful	cooperation	which	exists	today	is	maintained.	When	it	comes	to	
overall	design	changes	Umande	Trust	is	the	main	stakeholder.	Especially	in	regard	to	the	de‐
signs	of	the	future	Bio	Centers	Umande	Trust	have	to	implement	the	changes	mentioned	
above.	
	
Umande	Trust	also	needs	to	ensure	that	the	training	is	modified	to	incorporate	any	new	need‐
ed	skills	–	it	is	important	to	remember	that	the	CBOs	in	the	Bio	Centers	already	built	might	
need	some	form	of	continuation	training.	Here	the	CBOs	have	an	important	role	in	implement‐
ing	the	changes	in	the	daily	routine	and	maintenances,	that	follow	from	the	new	designs.	
New	implementation	strategy	for	the	Bio	Centres	
There	is	an	opportunity	for	NGOs	to	become	influential	stakeholders	in	the	policy	making	and	
governance	in	Kenya	on	county	level.	This	opportunity	is	the	result	of	the	new	division	in	
power,	which	has	is	allocating	more	power	to	the	County	Governments,	creating	a	“space”	
where	the	NGOs	have	an	opportunity	to	collaborate	with	the	County	Governments.	
The	collaboration,	however,	requires	dialogue,	time	and	it	requires	that	all	stakeholders	share	
information	in	an	equal	respectful	process.	
All‐	in‐all	if	the	NGOs	are	willing	to	share	their	knowledge	and	the	County	Governments	are	
willing	to	include	the	NGOs	in	their	governance	process	there	is	an	chance	for	great	future	
developments	in	Kenya.	
The	Bio	Centres	as	official	school	sanitation	in	Makueni	County		
If	the	Bio	Centres	are	going	to	become	successful	and	sustainable	school	sanitation	in	Makueni	
County	it	is	important	that	all	the	knowledge	Umande	Trust	have	concerning	the	implementa‐
tion	are	utilised.	
However,	it	is	also	important	to	remember	that	this	is	a	new	setting	and	a	new	setting	re‐
quires	a	new	implementation	strategy.	Based	on	the	findings	during	the	case	study,	the	main	
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objectives	in	the	new	implementation	strategy	for	the	Bio	Centres	as	school	sanitation	in	Ma‐
kueni	County	are:		
	  Utilise	the	knowledge	on	implementing	Bio	Centres	which	al‐
ready	exist.	 Implement	the	improvements	recommended	in	Ch.	6	from	the	
beginning.	 Tailor	the	Bio	Centres	to	fit	each	school	location	–	however	a	
catalogue	of	solutions	and	designs	should	be	formulated	con‐
currently	with	new	Bio	Centres	being	planned,	this	will	make	
sure	that	one	do	not	have	to	start	from	scratch	each	time.	 	Utilize	the	social	and	educational	opportunities	in	the	Bio	Cen‐
tres	–the	school	in	question	needs	to	be	the	deciding	stakehold‐
er	in	this	regard.	 Accept	the	fact	that	it	is	going	to	take	time	‐	but	the	time	“wast‐
ed”	on	ensuring	the	correct	process	and	dialogue	in	the	first	Bio	
Centres	will	be	“paid	back”	during	the	implementation	of	the	
later	ones.	In	the	long	run	it	is	far	better	to	have	well	function‐
ing	Bio	Centre	from	day	one.	
	
If	the	changes	to	the	design	are	made	the	Bio	Centres	can	become	as	good	an	energy	producer	
as	they	today	are	sanitation	providers.	
The	Bio	Centre	technology	is	ideal	for	implementing	in	other	contexts	than	the	informal	set‐
tlements,	and	they	have	the	opportunity	to	be	a	positive	addition	to	the	development	in	Ken‐
ya.	
Thus,	the	willingness	to	share	knowledge	and	collaborate	that	is	the	hallmark	of	Umande	
Trust	should	be	appreciated	and	supported.	
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Personal	communications:	
Umande	Trust:	
Binale,	Aida	:	The	program	responsible	at	Umande	Trust		
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Francis,	Michael:	The	biogas	expert	at	Umande	Trust	his	education	corresponds	to	a	bachelor	
of	engineering.	
Omotto,	Josiah:	The	chairman	of	Umande	Trust	
	
	The	rest	of	the	staff	at	Umande	Trust	has	functioned	as	informal	informants	e.g	during	meet‐
ings	etc.		
Contact	information	for	them	all:	
Head	Office	
Olympic	Estate	
Box	43691	
Nairobi	
Tel:+254	20	8079001	
Makueni	county	government:	
Water,	sanitation	and	environment	minister,	
	urban	planning	and	land	use	minister,	
	Environmental	officer	
Contact	information	for	all:	
GOVERNMENT	OF	MAKUENI	COUNTY.	
COUNTY	HEADQUARTERS	BUILDING	
Off	Wote‐Makindu	Highway.	
P.O.	Box	78‐90300	Makueni	
Tel:	020	203	4944/	206	8236	
Email;	contact@makueni.go.ke	
Website;	www.makueni.go.ke	
Other:		
Karekezi,	Stephen	from	“Energy,	Environment	and	Development	Network	for	Africa”	
(AFREPREN)		
Contact	information:		
The	Director,	AFREPREN/FWD	
P.O	Box	30979‐00100	GPO	
Nairobi,	Kenya	
Tel:	+254‐20‐3866032	
Fax:	+254‐20‐3861464	
afrepen@africaonline.co.ke		
Stephen@africaonline.co.ke	
Mutua,	Richard:	former	employee	at	Umande	Trust			
Contact	information:		+254	0721979820	
Brun,	Troels	fra	Niras	arbejdenr	I	NEMA	
Contact	information:	
tbj333@youmail.dk	
George	fra	Olympic	school	in	Kibera;	I	met	him	at	the	peace	conference	
Contact	information:	missing			
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APPENDICES		
A:	Philosophy	of	science	
Sustainable	development	research	and	thereby	also	research	in	energy	planning	is	pluralist	–	
there	is	so	to	speak	no	correct	way	to	conduct	it.	There	are	a	number	of	ways	or	approaches	
one	can	take	when	designing	research	of	this	kind.	Two	main	approaches	are	the	inductive	
path	‐movement	from	specific	instance	to	general	inferences	or	the	deductive	path	‐
movement	from	general	inferences	to	specific	instances	[Runde,	2008].	
	
In	this	thesis	I	have	wanted	to	set	out	with	no	pre‐conceived	notions.	I	will	look	at	the	issues	
concerning	energy	planning	in	informal	settlements	and	the	roles	of	the	different	stakehold‐
ers.	Thus,	this	thesis	utilises	the	induction	method,	to	produce	general	conclusions	from	the	
specific	instances	of	energy	planning.	The	theory	will	be	generated	from	the	data	collected.	
The	research	carried	out	in	this	thesis	will	be	qualitative	also	known	as	constructive.	Qualita‐
tive	research	has	the	goal	of	providing	a	description,	which	is	understandable,	coherent,	and	
valid	through	an	iterative	process	of	describing,	classifying	and	connecting	the	data	gathered.	
The	figure	below	illustrates	the	qualitative	analysis	[Day,	1993]:	
	
	
Figure	31:	illustrates	the	qualitative	analysis	i.e.	how	the	data	is	described,	classified	
and	connected	during	the	process	of	analysing	the	collected	data	[day,	1993]	
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Epistemology	
Epistemology	is	the	study	of	the	nature	of	knowledge	and	justification,	their	defining	features,	
their	substantive	conditions	and	their	limits	[Runde,	2008].	
When	conducting	qualitative	research	one	can	have	either	a	positivist	or	interpretive	episte‐
mology.	Positivism	considers	facts	and	values	as	distinct,	and	that	scientific	knowledge	con‐
sists	almost	exclusively	of	observable	facts	[Ibid.]	
Due	to	the	fact	that	this	thesis	has	no	prior	theoretical	propositions,	the	research	carried	out	
will	be	a	part	of	interpretive	qualitative	research.	Interpretive	qualitative	research	can	vary	
from	being	‘weak	interpretive’	–	that	seeks	scientific	precision,	reliability	and	replicability	to	
‘strong	interpretive’	–	a	more	social	construction	and	conceptual	generalisation	[Johnson	and	
Duberley	2000].	
According	to	Bogdan	and	Taylor,	qualitative	research	is	concerned	with	the	meanings	that	
people	attach	to	things	in	their	lives	and	considers	settings	and	people	holistically.	Hence	all	
perspectives	are	worthy	of	study	and	it	does	not	seek	’truth’	but	rather	understanding,	
and	every	subject	viewed	in	a	setting	is	considered	equal.	It	is	accepted	that	just	as	different	
people	may	interpret	one	thing	differently,	so	too	may	something	be	interpreted	differently	at	
different	times	[Bogdan	and	Taylor	1998	&	Jones	2008].	
Validity	
Validity	as	in	any	research	is	it	important	that	the	researcher	in	qualitative	research	is	honest,	
reflexive	and	that	the	data	is	gathered	rather	than	constructed	i.e.	the	data	is	not	affected	by	
the	way	it	is	collected	or	created	and	shaped	by	the	way	it	is	collected,	which	could	lead	to	
data	being	twisted.	Qualitative	researchers	must	be	aware	of	the	distortions	created	by	their	
methods	e.g.	the	intervention	in	the	lives	of	people	under	study	[Bogdan	and	Taylor	1998	&	
Jones	2008].	A	criticism	of	the	interpretive	research	is	that	personal	attitudes	and	the	needs	of	
the	research	process	may	be	shaped	by	the	researcher’s	beliefs.	
	
“What	we	call	data	is	really	our	own	construction	of	other	people’s	constructions	of	what	they	
and	their	compatriots	are	up	to”		
[Geertz,1973,	pxx].		
	
Others	on	the	on	the	hand	may	suggest	that	all	research	is	a	form	of	intervention,	thus	the	re‐
searcher	must	be	aware	and	utilise	controlling	methods	to	minimise	the	effects	of	the	inter‐
vention	e.g.	take	measures	to	avoid	bias,	use	anonymisation,	ask	the	same	question	in	differ‐
ent	ways	and	actively	take	part.	All	qualitative	researchers	should	be	reflexive,	be	aware	of	
their	own	position	and	perspective,	their	effect	on	social	actors,	be	aware	of	the	construction	
of	their	story	to	what	extent	in	which	they	bring	in	their	own	interpretation,	which	may	be	
explicit	or	implicit	in	accounts	of	research	[Jones	2008].	
	
To	ensure	good	quality	in	qualitative	research	it	is	pivotal	that	the	researcher	ensures	process	
validity	and	empirical	grounding.	The	following	should	therefore	be	carefully	considered;	how	
the	sample	was	selected,	what	categories	emerged,	what	data	led	to	these	categories,	how	did	
the	categories	influence	the	sampling,	how	was	disconfirming	evidence	handled,	how	was	the	
core	category	selected	and	on	what	grounds,	are	concepts	generated	and	are	they	systemati‐
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cally	related,	is	variation	built	into	the	theory,	are	broader	conditions	accounted	for,	has	pro‐
cess	been	taken	into	account,	etc.	[Strauss	and	Corbin	1990].	
B:	A	close‐up	on	Kenya	
The	following	gives	a	brief	overview	of	the	political	and	economical	situation	in	pre‐	and	post‐
colonial	Kenya.	The	cultural,	political	and	economical	development	is	briefly	outlined	in	a	histor‐
ical	perspective	as	the	basis	for	a	more	detailed	analysis	of	the	circumstances	in	regard	to	the	
specific	state	of	affairs	for	the	energy	sector	at	present	in	Kenya	
Kenya	at‐a‐glance	 	
	
Independence:	
1963,	from	UK	
	
Location:		
Eastern	part	of	Africa	
	
Major	cities:	
Nairobi	‐	capital	(3,5	mil)	Mombasa	(1	mil),	Kisumu	(0,8	mil)	Nakuru	(1,4	mil),	Eldoret	(0,3	
mil)	
	
Official	language:	
English	and	Kiswahili	
	
Area:	
	580	370	km2;	7	provinces	+	Nairobi	Area	
	
Population:	
41,61	million	(2011);	Growth:	3	%	(2011)	Density:	69	people/km2	(2010)	
	
Economy:	
Agriculture,	Tourism,	Services,	Industry	and	Mining	
	
Energy:	
Imports	petroleum,	Inadequate	level	of	electricification		
[Omenge,	2013]	
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Figure	32:	A	map	of	Kenya	[Worldatlas.com,	2013]		
	
Kenya	is	a	nation	of	vast	diversity	with	42	different	ethnic	groups	and	has	been	a	colony	of	
Great	Britain.	Kenya	embodies	a	number	of	climate	zones.	More	than	two‐thirds	of	Kenya	is	
classified	as	being	arid	or	semi‐arid	thus	only	supporting	low‐density	subsistence	farming.	
However	some	areas	such	as	the	coastal	strip	along	the	Indian	Ocean	and	the	highlands	on	
either	side	of	the	Great	Rift	Valley	are	suited	for	intensive	and	productive	agriculture	[Thom‐
son,	2004].	Kenya	is	a	water‐scarce	country	with	an	annual	renewable	supply	of	about	only	
650	cubic	meters	per	inhabitant	per	year.	[Secretariat	of	the	Convention	on	Biological	Diversi‐
ty].	
Pre‐colonial	Kenya	
Pre‐colonial	Kenya	was	mostly	made	up	of	stateless	societies.	The	most	refined	ones	where	to	
be	found	in	the	highlands	and	westwards	towards	Lake	Victoria.	Even	though	every	ethnic	
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group	had	its	own	identity	the	social,	economical	and	cultural	boundaries	were	porous.	Peace‐
ful	co‐existence	as	well	as	war	existed	between	the	different	groups.	[Thomson,	2004].	
Post‐colonial	Kenya’s	
Post‐colonial	Kenya’s,	legal	system,	parliamentary	and	executive	traditions	are	very	similar	to	
the	British	system:	Kenya	has	a	threefold	government	existing	of	the	executive,	legislative	and	
judiciary	power.	These	are	supposed	to	operate	independently	in	order	to	secure	the	welfare	
of	the	citizens	[Mwaruvie,	no	year].	
Kenya	has	turned	into	a	financial	and	transportation	focal	point	in	east	Africa;	hence	Kenya	is	
the	region’s	largest	economy.	Agriculture	was	the	main	economic	activity	in	many	years	after	
Kenyan	independence.	The	GDP	is	closely	connected	to	the	agricultural	subsectors	thus	when	
there	was	an	increase	in	the	agricultural	sector	it	was	reflected	positively	in	the	economic	
conditions	[Djurfeldt	et	al.,	2011].	Post‐colonial	Kenya	has	supported	a	fast	economic	progress	
through	public	investments,	incentives	for	private,	which	often	equals	foreign	industrial	in‐
vestment,	and	a	focus	on	smallholder	agricultural	production.	Thus	the	GDP	grew	at	a	yearly	
average	of	6.6	%	from	1963	to	1974.	Following	these	fairly	high	development	rates	through‐
out	the	1960´s	and	1970´s,	the	economic	performance	during	the	1980’s	and	1990’s	was	far	
less	than	Kenya´s	potential.	The	post‐colonial	economy	performed	the	worst	from	1991	to	
1993	where	the	increase	in	GDP	vegetated.	The	government	tried	to	stabilize	the	economy	
and	restore	sustainable	growth;	the	government	removed	price	controls	in	product	and	input	
markets,	dismantled	trade	restrictions	and	transferred	commercial	functions	from	the	public	
to	the	private	sector	[Gitau	et	al.,	2008].	However,	the	annual	economical	growth	was	only	1.5	
%	in	average	between	1997	and	2002,	whereas	the	population	growth	in	the	same	period	is	
estimated	at	2.5	%	per	annum:	a	decline	in	per	capita	incomes	was	therefore	a	reality.	The	
reduced	economic	performance	was	mainly	due	to	unsuitable	agricultural	land	and	industrial	
policies	composed	of	poor	international	terms	of	trade	and	failing	governance.	The	economy	
recovered	and	the	GDP	started	to	grow	after	the	new	government	was	inaugurated	in	2003.	
The	GDP	growth	rate	increased	from	‐0.2	in	2000	to	7.1	%	in	2008	[Djurfeldt	et	al.,	2011	&	
Bureau	of	African	Affairs,	2011].	
C:	Biogas	production	
The	purpose	of	this	paragraph	is	to	underline	the	important	parameters	to	be	aware	of	to	max‐
imise	the	yield	of	any	biogas	facility.	Further	the	slurry	from	a	biogas	production	based	on	hu‐
man	waste	is	described.	
	
Biogas	consists	of	mainly	methane	(CH4)	and	carbon	dioxide	(CO2)	more	precisely	60‐70	%	
CH4	and	30‐40	%	CO2,	and	also	a	smaller	amount	of	nitrogen	(N2)	and	hydrogen	sulphide	
(H2S)	[Blank	et	al.,	2009].	The	exact	composition	of	the	biogas	differs	depending	on	the	organ‐
ic	matter,	which	the	gas	is	produced	on,	and	the	conditions	during	the	actual	gasification.	
	
Biogas	is	the	result	of	an	attenuation	of	cellulose	rich	organic	material	under	anaerobic	condi‐
tions.	The	thermal	energy	available	from	the	methane	contained	in	the	biogas	s	about	6	to	8	
kWh/m3.	This	corresponds	to	half	a	litre	of	diesel	oil	and	5.5	kg	of	firewood	[NWP,	2006].	The	
biogas	production	process	can	be	described	in	4	main	steps:	
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1. Hydrolysis	
2. Fermentation		
3. Anaerobic	oxidation		
4. Methanogeniesis	
	
The	figure	below	shows	the	biogas	production	process	schematically:	
	
Figure	33:	shows	a	schematic	illustration	of	the	different	microbiological	steps	of	the	
biogas	process	[inspired	by:	Jarvis	and	Schnürer,	2009]	
	
Hydrolysis	
Hydrolysis	enzymes	are	exuded	to	decompose	large	organic	molecules	like	proteins	and	poly‐
saccharides	to	smaller	molecules	like	amino	acids	and	simple	sugars	[Jarvis	and	Schnürer,	
2009].	
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Fermentation	
The	smaller	molecules	are	then	converted	into	alcohols,	fatty	acids	and	other	intermediate	
products	by	a	range	of	different	types	of	microorganisms	[Ibid.]	
Anaerobic	oxidations	
Hydrogen	gas	and	acetic	acid	is	produced	by	acetogens	[McMahon	et	al.,	2001].	
Methanogenesis	
Microorganisms	cooperate	with	the	methanogens,	which	consume	hydrogen	gas.	From	the	
acetic	acid	and	hydrogen	gas	methane	is	produced	by	two	different	types	of	methanogens,	in	
the	hydrogenotrophic	methanogenesis	and	in	the	acetotrophic	methanogenesis	[Jarvis	&	
Schnürer,	2009].	
	
Anaerobic	digestion	is	a	complex	process,	which	is	affected	by	the	type	of	organic	matter,	the	
physical	conditions	in	the	digester	and	the	way	the	biogas	plant	is	operated.	There	are	a	num‐
ber	of	parameters	e.g.	temperature,	ph‐level	and	substrate,	which	is	important	to	have	under	
control	if	the	different	steps	are	to	function	efficiently	and	to	ensure	the	best	possible	biogas	
yield.	[Jørgensen,	2009].	These	parameters	are	described	in	the	following	paragraphs.	
Bio‐digester	in‐put,	organic	matter	
Different	substrates	or	organic	matter	contains	diverse	fractions	of	carbohydrates,	fats	and	
protein;	the	exact	compilation	of	the	organic	matter	affects	the	biogas	production.	The	organic	
matter	is,	so	to	speak,	the	“food”	for	the	microorganisms;	hence	it	provides	the	energy	source	
as	well	as	elements	for	building	new	cells	in	the	microorganisms.	Therefore	is	it	beneficial	for	
the	biogas	production	to	have	a	diverse	organic	matter	that	contains	carbohydrates,	fats,	pro‐
teins	and	important	nutrients,	which	makes	it	possible	for	many	different	microorganisms	to	
thrive	in	the	bio‐digester	[Carlsson	&	Uldal,	2009].	Unbalanced	mix	of	organic	matter	can	re‐
sult	a	range	of	problems.	
Proteins	and	fats	
When	protein	is	decomposed,	ammonium	and	ammonia	are	produced,	the	equilibrium	are	
depending	on	the	pH.	Ammonia	inhibits	the	microorganisms	thereby	decreasing	the	methane	
production.	Thus,	if	the	protein	content	in	the	organic	matter	is	too	high,	problems	with	am‐
monia	inhibition	can	occur.	If	the	content	of	fat	in	the	organic	matter	is	high,	it	might	cause	
problems	with	foaming	[Carlsson	&	Uldal,	2009]	
Carbohydrates	
There	are	different	types	of	carbohydrates,	mono‐,	di‐	and	polysaccharides.	If	the	organic	mat‐
ter	has	a	high	level	of	mono‐	and	disaccharides,	the	first	steps	in	the	biogas	production	pro‐
cess,	i.e.	the	hydrolysis	and	the	fermentation,	are	quicker	than	the	last	step	i.e.	the	methano‐
genesis.	In	the	first	steps	volatile	fatty	acids	(VFA)	are	produced,	which	can	lead	to	problems	
with,	accumulation	of	fatty	acids.	This	accumulation	can	affect	the	pH	and	lead	instability	
problems	in	the	bio‐digester	[Jarvis	&	Schnürer,	2009].	
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VFA	
Are	consumed	in	the	anaerobic	oxidation	by	microorganisms	called	acetogens.	The	acetogens	
are	sensitive	to	H2,	one	of	their	own	end	products.	H2	are	consumed	by	the	methanogens	in	
the	methanogenesis.	Given	that	methanogens	are	inhibited	by	VFA,	high	concentrations	of	
VFA	will	lead	to	an	increased	concentration	of	H2,	which	inhibits	the	acetogens	and	thereby	
increasing	the	concentration	of	VFA	even	further.	Worst	case,	this	can	lead	to	a	complied	stop	
in	the	biogas	production	process.	The	VFA	toxicity	is	worsened	by	a	low	pH	[McMahon	et	al.,	
2001].	
Temperature	
The	biogas	production	processes	has	different	optimal	temperatures	[Jørgensen,	2009]	and	
they	do	not	have	a	high	tolerance	level	for	fluctuations	in	temperatures	[Nielsen	et	al.,	2003].	
In	theory	can	anaerobic	fermentation	happen	in	temperatures	between	3°C	and	approximate‐
ly	70°C.	Different	microorganisms	can	survive	and	be	active	at	different	temperatures.	The	
rate	of	bacteriological	methane	production	increases	with	temperature.	Since,	however,	the	
amount	of	free	ammonia	also	increases	with	temperature,	the	biogas	production	could	be	in‐
hibited	or	even	reduced	as	a	result.	In	general,	unheated	biogas	plants	perform	satisfactory	
only	where	mean	annual	temperatures	are	around	20°C	or	above	or	where	the	average	daily	
temperature	is	at	least	18°C.	Within	the	range	of	20‐28°C	mean	temperature,	gas	production	
increases	over‐proportionally.	If	the	temperature	of	the	bio‐mass	is	below	15°C,	gas	produc‐
tion	will	be	so	low	that	the	biogas	plant	is	no	longer	economically	feasible.	Most	often,	is	the	
biogas	production	process	mesophilic,	25	‐40°C,	or	thermophilic,	50	‐60°C.	Generally	are	a	
thermophilic	process	faster	than	a	mesophilic,	as	the	activity	of	the	microorganisms	increase	
with	higher	temperature.	The	optimum	temperature	in	a	mesophilic	process	is	35°C.	If	the	
temperature	falls	below	32°C	the	activity	of	the	methanogens	is	reduced	[Gerardi,	2003].	
pH‐value	
The	optimal	pH	value	for	a	biogas	production	is	between	6,5	and	8	but	the	process	is	most	
efficient	when	the	pH	is	neutral	i.e.	7,0‐7,2.	The	methane‐producing	microorganisms	needed	
for	a	biogas	production	does	not	function	in	too	acidic	surroundings	[Jørgensen,	2009	&	
Gerdardi,	2003].	
Dry	matter	concentration	
The	bacteria	needed	for	a	biogas	production	cannot	function	if	the	dry	matter	concentration	is	
too	high.	The	maximum	tolerated	concentration	is	50%.	Nevertheless,	because	of	technical	
obstacles	most	biogas	plants	cannot	function	with	a	dry	matter	concentration	higher	than	
10%	[Jørgensen,	2009].	
C/N‐ratio	
Is	a	measurement	for	the	ratio	of	carbon	and	nitrogen	in	the	utilised	biomass.	The	anaerobic	
decomposition	is	optimal	at	a	C/N‐ratio	around	20‐30	[SDdimensions,	1997].	If	the	C/N‐
ration	is	too	high	there	are	not	enough	nutrients	present,	due	to	nitrogen	being	a	key	nutrient	
for	the	methane	creating	bacteria’s.	Additionally,	is	it	essential	that	the	level	of	carbon	is	not	
so	high	that	ammoniac	toxicity	occurs	[Jørgensen,	2009]	
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Organic	loading	rate,	(OLR)	
OLR	is	the	amount	of	new	organic	material	that	is	added	to	the	process	in	relation	to	time.	To	
calculate	the	OLR,	the	dry	matter	(DM)	and	the	organic	dry	matter	(ODM)	of	the	substrate	
must	be	known.	OLR	is	given	as	kg	added	ODM	per	m3	digester	volume	and	day.	A	mesophilic	
biogas	process	should	have	an	organic	loading	rate	of	2‐3	kg	ODM/m3	day	(Jarvis	&	Schnürer,	
2009).	
Retention	time	
Retention	time,	of	the	organic	matter	in	a	bio‐digester	is	an	important	part	of	the	biogas	pro‐
duction	process.	On	one	hand	can	a	too	short	retention	for	the	organic	matter	in	the	bio‐
digester	can	lead	to	leaching	of	the	essential	bacteria	needed	for	the	biogas	production	result‐
ing	in	a	very	poor	gas	yield	or	a	complied	stop	in	production	[Jørgensen,	2009].	However,	on	
the	other	hand	if	the	retention	time	is	too	long,	the	methane	–production	potential	of	the	bio‐
digester	per	time	unit	is	not	completely	used	[Gerardi,	2003].	
Continuity	
Continuity,	the	anaerobic	digestion	can	be	a	continuous	or	batch	process.	In	a	continuous	di‐
gestion	the	organic	material	is	added	continuously	into	the	digester.	A	continuous	digestion	is	
best	suited	for	a	liquid	organic	matter,	i.e.	substrates	with	low	dry	matter	content.	In	a	semi‐
continuous	process	or	batch	process	the	organic	matter	is	added	to	the	digester	between	one	
and	eight	times	a	day.	This	approach	is	suitable	for	organic	matter	with	a	dry	matter	content	
ranging	from	5	to	15	%	[Jarvis	&	Schnürer,	2009].		
Stirring	
During	the	process	of	producing	biogas	counteract	the	possibility	of	“corners”	in	the	tank	
where	the	above‐mentioned	parameters	are	not	optimal	however	during	the	actual	stirring	
there	will	be	no	gas	production	[Jørgensen,	2009].	
D:	Biogas	production	based	on	Human‐waste	
In	the	following	the	different	harmful	substances,	which	are	especially	problematic	in	the	resi‐
dues	from	a	biogas	production	based	on	human‐waste	are	identified	and	described:		
Pathogens	
Are	the	collective	name	for	pathogenic	bacteria,	virus,	protozoa	and	intestinal	worms	that	are	
present	in	faeces.	In	faeces	from	humans	who	are	fit	and	healthy	there	will	be	no	pathogens	
present	as	they	are	indicators	of	infections.	Most	pathogens	are	transmitted	through	inges‐
tion,	via	the	lungs	or	through	the	eyes.	Generally,	faecal	pathogens	cause	symptoms	in	the	
stomach	or	intestine	such	as	indigestion,	vomiting	and	diarrhoea	while	some	causes	symp‐
toms	involving	other	organs	[Niwagaba,	2009].	Untreated	human‐waste	should	always	be	
considered	a	serious	health	risk	due	to	the	potential	high	concentrations	of	pathogens.	How‐
ever	if	the	human‐waste	is	treated,	e.g.	by	heating,	the	pathogens	will	die	and	pose	no	risk.		
Medical	residues	
Due	to	the	consumption	of	medication	there	can	be	traces	of	biologically	active	substances	in	
urine	and	faeces.	It	is	particularly	antibiotics	and	hormones,	which	are	problematic.	But	also	
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anti‐	parasitic	medication	and	compounds	containing	ibuprofen	poses	a	risk	if	they	dissipate	
in	the	environment	[Hospido	et	al.,	2010	&	Niwagaba,	2009].		
Antibiotics	and	disinfectants	are	not	decomposable	and	they	inhibit	the	growth	rate	in	certain	
plants.	Furthermore,	due	to	the	toxicity	of	antibiotics	the	symbiotic	nitrogen	fixating	bacteria	
are	damaged,	hence	the	symbiotic	nitrogen	fixating	is	hindered	[Heinonen‐Tanski	et	al.,	
2010].	In	the	case	of	hormones	it	can	be	anticipated	that	the	microorganisms	in	the	soil	are	
able	to	decompose	the	hormone	residues	[Ibid].	In	addition,	one	should	be	aware	of	the	fact	
that	there	are	far	less	antibiotics	and	hormone	residues	present	in	human‐waste	as	in	ma‐
nure,	already	used	as	fertiliser	[Winker,	2010].	Thus,	a	total	overview	and	evaluation	of	the	
potential	risk	associated	with	consuming	medical	residues	via	produce	which	has	been	ferti‐
lised	by	human‐waste	is	difficult	and	has	not	been	carried	out	to	date,	but	as	Dr.	sc.	agr.	Jörn	
Germer	argues:		
	
”Drug	residues	in	sustainable	sanitation	products	used	to	supply	plant	nutrients	can	hardly	be	a	
serious	issue	in	regions	where	malnutrition,	groundwater	and	surface	water	pollution	due	to	
inappropriate	sanitation	and	irrigation	with	untreated	wastewater	is	a	reality”	
[Quoted	from	Winker,	2010,	pxx]	
	
The	question	is	whether	the	reuse	of	nutrients	from	human‐waste	is	more	important	than	the	
potential	risk	we	are	already	accepting	by	using	untreated	manure.	
Heavy	metals		
In	faeces	from	humans	and	to	a	lesser	extent	urine	contain	trace	metals,	which	can	be	harmful	
for	humans	and	the	environment	[Niwagaba,	2007].	However,	the	metals	are	important	and	
necessary	elements	within	cells	in	the	vast	majority	of	organisms	and	it	is	therefore	only	in	
high	concentrations	that	the	heavy	metals	are	toxic.	An	advantage	of	using	human‐waste	as	a	
fertiliser	is	that	the	heavy	metals	are	present	in	their	background	values	contrary	to	what	is	
the	case	with	artificial	fertiliser	due	to	the	high	cost	of	cleaning	phosphorus	for	heavy	metals	
such	as	cadmium	artificial	fertiliser	thus	concentrating	heavy	metals	in	the	soil	[Nyvold,	
2008].	Throughout	the	actual	biogas	production	the	presence	of	heavy	metals	have	no	conse‐
quence	for	the	yield.	In	the	residues	from	the	biogas	product	there	will	be	a	higher	concentra‐
tion	of	the	heavy	metals	because	the	dry	matter	reduces	to	approximately	half	volume	during	
the	process.	Thus	there	is	a	risk	of	high	concentrations	of	heavy	metals	in	the	residues	and	it	
is	therefore	important	that	the	composition	of	the	residues	from	the	biogas	production	is	ana‐
lysed	before	reuse	[Dybdahl	et	al.,	2002]	
E:	The	skills	needed	to	build	a	Bio	Centre	
An	important	part	of	the	approach	taken	by	Umande	Trust	is	to	make	sure	that	it	actually	and	
physically	is	the	community	who	is	building	the	Bio	Centre	i.e.	they	are	trained	in	the	skills	
needed	to	build	a	Bio	Centre	and	are	the	ones	doing	the	work30	without	getting	paid31,	this	
																																																								
30	If	the	members	of	the	CBO	are	handicap,	has	HIV/AIDS	or	are	facing	other	obstacles	regarding	their	ability	to	do	physical	work	special	
arrangements	are	made.	
31	Umande	Trust	finances	all	the	training	
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done	to	ensure	that	the	CBO	is	not	just	interested	in	making	money	but	they	actually	want	a	
Bio	Centre.	The	following	are	the	skills	which	are	needed	to	build	a	Bio	Centre:	
	  Brick	making:	Both	males	and	females	are	trained	in	brick	making;	however,	
females	mostly	do	the	actually	making	of	the	bricks.	The	bricks	made	by	the	
community	are	used	to	build	the	Bio	Centres.	 Dome	construction:	Others	are	trained	in	dome	construction.	Dome	construc‐
tion	is	a	new	practice	in	Kenya	and	was	quite	exciting.	The	people	chosen	for	
this	training	was	both	male	and	female	who	already	have	some	form	of	mason‐
ry‐skill	or	are	the	ones	the	communities	believe	has	the	best	suitable	skills.	 Bricklaying:	This	skill	is	trained	to	the	same	people	who	were	trained	on	dome	
construction.	The	training	is	carried	out	as	an‐on‐going	event	during	the	entire	
construction	period	as	the	trainers	routinely	visit	the	sites	to	provide	guidance	
and	give	advice.	
F:	A	list	of	informants	
Umande	Trust	
Binale,	Aida	:	The	program	responsible	at	Umande	Trust	
Francis,	Michael:	The	biogas	expert	at	Umande	Trust	his	education	corresponds	to	a	bachelor	
of	engineering.	
Omotto,	Josiah:	The	chairman	of	Umande	Trust	
The	rest	of	the	staff	at	Umande	Trust	has	functioned	as	informal	informants	e.g	during	meet‐
ings	etc.	
Contact	information	for	them	all:	
Head	Office	
Olympic	Estate	
Box	43691	
Nairobi	
Tel:+254	20	8079001	
Makueni	county	goverments	
Water,	sanitation	and	environment	minister,	
	urban	planning	and	land	use	minister,	
	Environmental	officer	
Contact	information	for	all:	
GOVERNMENT	OF	MAKUENI	COUNTY	
COUNTY	HEADQUARTERS	BUILDING	
Off	Wote‐Makindu	Highway.	
P.O.	Box	78‐90300	Makueni	
Tel:	020	203	4944/	206	8236	
Email;	contact@makueni.go.ke	
Website;	www.makueni.go.ke	
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Other	
Karekezi,	Stephen	from	“Energy,	Environment	and	Development	Network	for	Acrica”	
(AFREPREN)	
Contact	information:	
The	Director,	AFREPREN/FWD	
P.O	Box	30979‐00100	GPO	
Nairobi,	Kenya	
Tel:	+254‐20‐3866032	
Fax:	+254‐20‐3861464	
afrepen@africaonline.co.ke	
Stephen@africaonline.co.ke	
	
Mutua,	Richard:	former	employee	at	Umande	Trust	
Contact	information:	0721979820	
	
Brun,	Troels	fra	Niras	arbejdenr	I	NEMA	
Contact	information:	
tbj333@youmail.dk	
	
George	fra	Olympic	school	in	Kibera;	I	met	him	at	the	peace	conference	
Contactinformation:	
Missing	
	
G:	the	result	from	the	focus	groups		
As	a	part	of	the	focus	groups	I	asked	them	to	priorities	10	necessities	in	life;	from	1	being	
most	important	to	10	being	least	important.	The	result	has	been	blotted	in	an	excel	ark.	
The	information	have	I	used	to	get	an	insight	in	the	needs	and	thoughts	of	the	people	living	in	
Kibera.	
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H:	Field	diary		
The	following	are	my	field	diary	it	has	been	written	in	hand	in	notebooks	and	in	a	worked	doc.	
Here	is	it	all	compiled	to	a	word	doc,	however	there	are	still	details	of	more	e.g.	informal	
meetings	etc.	which	are	in	hand	written	notes.	
There	has	not	been	any	proof	reading	or	changes	done	before	it	came	in	appendix.	
The	latter	part	of	my	field	diary	is	colored	by	the	fact	that	my	good	friend	Catherine	Mueni	
was	very	sick	and	was	in	the	hospital	the	last	month	I	was	there	–it	has	therefore	not	been	
written	as	detailed.	
	
9/1	
totalt	efterladt	til	mig	selv	ingen	godaw	møde	eller	noget	!	
føler	mig	mildest	talt	lidt	fortabt	!!!!!!!!!!!!	
der	er	en	anden	fra	the	same	sky	(henry)	han	siger	ikke	et	ord	til	mig.	Tror	ærligt	talt	han	er	
sur	over	at	jeg	skal	være	på	kontoret	?!?!	
10/1	
Der	er	stadig	ingen	reel	mulighed	for	mig	til	at	få	talt	om	min	arb.plan	eller	lignende	selvom	
jeg	prøver.	Der	sker	dog	et	fremskridt	på	kontoret	‐	jeg	får	frokost.	Det	hele	meget	uoverskue‐
ligt	!	der	er	stadig	ingen	der	rigtig	siger	noget…jeg	prøver	at	spørger	ind	til	om	vi	ik	snakke	om	
min	arbs.plan	osv.	men…..DET	HER	BLIVER	SVÆRT	
THE	LIST:	 IKKE	BIOCENTER	GRUPPER,	(21	grupper	i	alt	dvs.	Ca	135	mennesker	(mellem	105	og	168)
	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Sanitation		 2	 1	 4	 4	 5	 2	 2	 1	 	 	
Water	 17	 2	 1	 	 	 	 	 	 1	 	
electricity	(power)	 1	 1	 	 	 5	 	 2	 1	 3	 8	
Clean	cooking	(no	wood	or	charcoal)	 	 	 1	 2	 1	 4	 5	 2	 6	
Education	 	 2	 5	 1	 5	 3	 1	 	 1	 3	
Employment	 	 	 1	 1	 1	 8	 2	 1	 6	 1	
Affordable	Housing	 	 5	 3	 4	 	 	 1	 5	 2	 	
Health	facility	 3	 9	 1	 5	 	 2	 1	 	 	 	
Infrastructure		 1	 	 	 1	 	 	 2	 2	 5	 10
security		 	 2	 1	 2	 1	 7	 1	 5	 2	 	
	 BIOCENTER	GRUPPER;	21	grupper	i	alt	dvs	Ca.	135	mennesker	(mellem	105	og	168)	 	 	 	
Sanitation		 1	 	 2	 3	 4	 4	 3	 	 3	 1	
Water	 11	 5	 5	 1	 	 	 	 	 	 	
electricity	(power)	 1	 2	 1	 4	 5	 1	 3	 	 3	 2	
Clean	cooking	(no	wood	or	charcoal)	 3	 2	 2	 1	 	 1	 3	 2	 7	
Education	 6	 4	 1	 2	 	 3	 4	 	 4	 	
Employment	 1	 	 1	 2	 1	 4	 5	 3	 2	 1	
Affordable	Housing	 2	 3	 3	 1	 	 5	 	 3	 4	 2	
Health	facility	 	 3	 4	 1	 5	 3	 1	 5	 	 	
Infrastructure		 1	 1	 2	 5	 	 1	 4	 5	 1	 4	
security		 1	 	 2	 3	 6	 2	 1	 2	 3	 1	
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11/1	
i	dag	skal	jeg	heldigvis	(hedigvis	ment	som	nu	sker	der	da	lidt)	deltage	i	en	konference	om	
peace	in	kibera:	programmet	var	mere	eller	mindre	(kun	tiderne	ændrede	sig)	som	følgende		
ctl	
TIME	 ACTIVITY	 REPONSIBLE	PERSON
0830hrs	 Arrival	and	registration	of	the	Participants Rehema	Maluki	
0900hrs	 Project	Song	Performed	 Lydia	Dola	
0920hrs	 Introduction	to	the	Day’s	Objectives Joshua	Ochieng	
	
0950hrs	 Tea	Break	 All	Participants	
	
0930hrs	 Keynote	Address	 Barrack	Muluka	
1010hrs	 15mins	Project	Documentary Amos	Onyango	
1030hrs	 Mapping	out	gains	made	by	the	Action	Inter	Ethnic	
Youth	Dialogue	and	Peaceful	Reconciliation	project	in	
Kibera.	
	
Panelists	and	Participants
1120hrs	 Theatre	Group
1140hrs	 Identifying	possible	gaps	that	might	not	have	been	
explored	during	the	project	implementation	period	
and	how	such	gaps	can	be	filled	in	the	subsequent	
peace	and	development	initiatives.	
Panelists	and	Participants
	
1230hrs	 Lunch	 All	Participants	
	
1330hrs	 Theatre	Group
1350hrs	 Exploring	possible	sustainability	measure	towards	a	
peaceful	and	a	safe	Kibera.	
	
Panelist	and	Participants
1550hrs	 Closing	Remarks	 Josiah	Omoto	
1600hrs	 Tea	Break	and	Departure	 All	participants	
	
der	var	ikke	kommet	særlig	mange	og	der	skete	intet	før	ca.	10:30	da	halvdelen	var	kommet.	
Det	virkede	som	om	at	det	fine	program	og	virkeligheden	er	to	forskellige	ting.	Det	var	en	me‐
get	anderledes	og	spændene	oplevelse.	Der	slår	alt	hvad	jeg	har	prøvet	af	skolemøder	og	SN‐
måder	i	snik	snak.	Man	skal	virkelig	vænne	sig	til	måden	de	formulerer	sig	på…den	er	lidt	wild	
set	men	danske	øjne	Ex:	My	dear	chairman	I	am	thankful	to	get	the	opportunity	to	address	my	
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brothers	and	sisters	in	this	so	important	issues	and	lovely	venue	bla	bla	bla	først	sådan	ti	mi‐
nutter	inde	i	deres	snak	kommer	noget	der	mindre	om	en	pointe	og	så	går	der	lige	så	meget	
sludder	sladder	til	at	afslutte	.	Desværre	har	jeg	fået	en	slem	hoste	og	lidt	feber	så	det	holdt	
hårdt	ikke	at	falde	i	søvn	i	løbet	af	formiddagen.	Det	var	helt	så	det	gjorde	ondt	i	øjnene	at	ha‐
ve	dem	åbne	og	al	min	energi	gik	til	at	de	ikke	sku	falde	i,	lave	en	gang	den	klassiske	med	at	
hoved	falder	ned	og	man	bliver	forskrækket	og	håber	ingen	så	det		plus	jeg	havde	lidt	svært	
ved	at	forså	hvad	der	blev	sagt		da	jeg	brugte	så	meget	energi	på	bare	at	være	der.		Ca.	Kl.	15	
var	der	frokost	og	præcis	som	i	DK	er	det	noget	små	akavet	over	sådan	sociale/faglie	tng	når	
der	skal	små‐snakkes	og	man	ingen	kender…men	fik	sat	mig	med	min	mad	ved	et	bord.	Ved	
samme	bord	sad	ung	advokat	der	var	en	del	af	fredsprojektet,	inspektøren	for	Olympic	prima‐
ry	school,	den	største	primary	school	i	Nairobi,	samt	en	ældre	og	helt	klart	meget	vigtig	mand	
som	jeg	ikke	helt	ved	hvem	var.		Fik	snakket	en	del	og	det	var	rigtigt	godt	og	fik	lavet	en	aftale	
med	inspektøren	om	at	han	nok	ku	hjælpe	mig	med	at	komme	i	kontakt	med	hr	og	fru	kibera	
	så	vi	udvekslede	numre	osv.	En	hel	del	spurgte	om	min	mail	og	nummer	og	det	var	jeg	ikke	
karrig	med	så	det	bliver	sjovt	at	se	hvem	der	skriver	eller	ringer.	På	trods	af	alt	så	var	det	en	
rigtig	god	dag	!	og	jeg	lærte	en	masse.	Fik	et	godt	perspektiv	på	Kibera	og	en	forståelse	for	at	
stamme	konflikterne	nok	skal	tages	meres	seriøst	i		energi	planlægning	end	jeg	lige	troede	på	
baggrund	af	den	litteratur	jeg	har	læst	.	Vi	sluttede	allerede	kl	18:30	
13/1	I	kibera	
Dagen	starter	med	et	møde	i	NEMA	med	troels	fra	NIRAS	(se	dokument	om	tænker	fra	mødet)	
Det	er	godt	møde!	
Jeg	køre	i	taxa	der	ud…det	sådan	en	”hvid	dame	i	afrika”	oplevelse	;)	men	rart	at	få	lavet	noget	
reelt	til	mit	speciale!	
Tanker	efter	møde	m	Troels	Brun	Jørgensen	fra	NIRAS	
 I	Kenya	sker	der	ikke	nogen	reel	kommunikation	mellem	NGO’er	og	regerin‐
gen….det	står	ligesom	på	hver	deres	side	og	”kæmper”	samme	kamp.	
	
 Det	er	en	”gammel”	trend	fra	70’erne	var	NGO’erne	mere	venstreorienterede	
end	regeringen	
	
 Når	der	er	kritik	i	dag	kommer	den	ofte	fra	NGO’er	og	regeringen	forholder	sig	
sjældent	reelt	til	den	
	
 Ved	manglende	kommunikation/samarbejde	kan	man	frygte	at	en	masse	rigtig	
go	vide	og	erfaring	fra	henholdsvis	regeringen	og	NGO’er	ikke	blive	udnyttet	
bedst	muligt.	
	
 Det	er	et	særtegn	ved	Kenya	at	NGO’erne	lever	i	deres	egen	verden		
	
 Det	teknologier	NGO’erne	har	er	snart	så	”tekniske”	at	det	kan	med	føre	reel	
problemer	hvis/når	der	ikke	sker	en	koordinering	på	højere	plan	ex.	Små	hy‐
dro‐power	stationer	(samme	konflikt	som	møller	i	gamle	dage)	
	
 Det	at	hele	dele	af	samfundet	får	deres	behov	dækket	af	NGO’er	skaber	byer	i	
byen/	samfund	i	samfundet	
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 Det	er	vigtigt	at	huske	at	Kenya	er	en	RIGTIG	stat	med	et	demokrati	og	ikke	en	
republik	og	derfor	er	det	måske	endnu	mere	vigtigt	at	fremhæve	problematik‐
kerne	ved	at	så	store	dele	af	samfundet	er	NGO	styret	
	
 Kibera	bør	ikke	eksistere	
	
 Fastholder	NGO’erne	kibera	i	at	være	kibera	?	ved	at	skabe	”lappe	løsninger”	
når	der	reelt	aldrig	er	mulighed	for	at	få	en	tidssvarende	levestandard	i	kibera	
	
 Kibera	”sidder”	på		en	stor	investeringsmulighed…det	er	dyr	jord	det	ligger	
på…tænk	om	de	penge	blev	investeret	”godt”	
	
Spørgsmål	til	officielle	stakeholdere:		
	
 Fastholder	NGO’erne	kibera	i	at	være	kibera	?	
 Hvad	er	planen	egentlig	for	kibera	på	energi	området	?	
 Hvad	er	deres	holdning	til	mængden	af	NGO‐baseret	services	?	
 Ønskes	der	egentlig	et	tættere	samarbejde	mellem	NGO’er		og	regeringen	og	i	så	
fald	facilitere?	
	
Derefter	gåtur	i	kibera:	
centrene	ser	anderledes	ud	end	sidst…de	er	alle	en	del	af	noget	andet	også…man	ka	sige	de	
gør	som	vi/jeg	skrev	I	BA	at	de	sku			især	den	med	kibera	girl	school	er	et	tekst	book	eksem‐
pel…muvi	er	dog	stadig	med	gas	blot	mellem	de	to	toiletter	men	den	bliver	brugt!	
	
de	er	connected	to	the	grid	mere	eller	mindre	officielt	dvs.	elektricitet	er	ok	
	
der	er	sket	meget	med	biocentrene.	De	har	udviklet	sig	sammen	med	lokal	området	og	er	nu	
reelle	businesse	med	en	god	omsætning.		Biogassen	bliver	brugt	alle	steder.	Og	i	de	fleste	er	
der	blevet	bygget	et	køkken	til	sådan	at	man	ikke	skal	lave	mad	på	toilettet.		Jeg	var	især	im‐
poneret	af	det	center	der	lå	som	en	del	af	Kibera	girl	school	det	er	nærmest	en	tekst	bogs	ek‐
semple	på	how	to	do…biocenteret	giver	god	og	ren	sanitet	til	skolebørn,	biogassen	blive	brugt	
til	at	lave	skolemad	(	sammen	med	kul	da	der	i	spids	belastnings	perioder	ikke	er	nok,	eller	
man	vil	være	helt	sikker	på	at	der	er	mad	til	børnene.	Skolen	og	biocenteret	er	gratis	men	
forældrene	skal	ligge	5	ugers	arbejde	hvert	år.		I	thosuha	er	det	pengeløst	man	kan	få	et	kort	
og	sætte	penge	ind	på	det	og	dermed	betale	for	alt	med	det	kort.		I	mange	andre	centret	kan	
man	betale	med	sin	mobil	tlf	(det	er	vildt	hvad	man	kan	med	den	ifh.	til	der	hjemme…der	er	vi	
et	Uland	og	de	et	Iland,	men	det	hænger	nok	sammen	med	at	mange	af	de	aller	fattigste	måske	
ikke	ejer	andet	end	en	til.	Derfor	er	der	også	mange	gratis	services	på	tlf,	man	kan	sms	og	få	
info	om	alt	muligt	ex	familie	planlægning	og	hygiejne)	Det	er	dog	vigtigt	at	pointerer	at	jeg	
kun	har	set	de	centre	der	fungere	pt.	MEN	hold	da	op	det	gør	det	også,	det	er	sjovt	at	se	hvor‐
dan	visionerne	fra	09	mere	eller	mindre	er	blevet	til	virkelighed.	Biocentere	er	langt	mere	end	
energi	eller	sanitet	de	er	en	del	af	samfundet	med	”biograf”	(der	vises	fodbold)	nogen	steder	
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er	der	biblioteker,	mødelokaler	for	lokale	borger	grupper	og	små	kiosk	agtige	forretninger	
plus	et	offentligt	køkken.	
tror	ikke	man	kan	snakke	blot	om	energi‐planlægning	det	er	nød	til	at	være	en	del	af	alt…men	
det	giver	vle	ok	mening	npr	man	tænker	over	det.	Energi	er	hørne	stenene	I	et	samfund	aka	en	
del	af	alt	men	jeg	er	lidt	bange	for	at	en	overordnet	energi	strategi	på	den	måde	forsvinder	
helt	eller	delvist.	Og	man	opnår	måske	ikke	de	bedste	løsninger	ud	fra	et	strengt	energi	syns‐
punkt.	
	
Men	må	nu	sige	at	der	er	grund	til	bekymring	om	det	ikke	resulterer	I	dobbelt	arbejde	og	løs‐
ninger.	
	
14/1	
jeg	var	i	dag	blevet	lovet	et	møde	om	min	plan	og	mit	arbejde	men	da	jeg	mindre	under	the	
same	sky	om	det	så	kaster	de	det	bare	hen	så	det	sker	ikke	
	
efter	samtale	med	Troels	i	går	fra	Niras	tænker	jeg:	
	
Det	er	problematisk	at	udviklingen	er	NGO‐baseret	der	er	en	manglende	koordinering.	Især	I	
takt	med	at	de	løsninger	der	er	på	energi	området	bliver	mere	og	mere	tekniske	er	det	pro‐
blematisk	at	hvert	enkelt	grid	er	“sig	eget”	så	at	sige	
Så	på	trods	af	at	hvert	enkelt	måske	er	god	tog	en	go	ide	kan	det	være	at	det	samlede	billede	
ikke	er	helt	så	godt	som	det	kunne	havde	været	hvis	der	havde	været	en	koordinering	fra	star‐
ten	som	måske/måske	ikke	ville	have	lavet	om	I	nogen	af	de	enkelte	projekter.	
	
OM	EFTERMIDDAGEN		
Jeg	deltager	i	et	møde	vedr.	Good	governance,	et	af	de	sidste	ting	der	skla	afklares	før	alt	kan	
godkendes	og	være	iorden	ofr	at	bio‐centret	kan	starte	op	som	en	“forretning”	hos	Umande	
Trust;	mellem	to	community	grupper	og	umande	der	sammen	har	top3	bio‐center	
	
Change	mutani	(mutani	=	the	hood)	er	den	ene	af	grupperne	de	er	der	I	go	tid	før	mødet	skal	
starte	kl.	14	
	
Mødet	starter	ca.	2	timer	for	sent	med	den	anden	gruppe	stadig	ikke	mødt	op	(få	navn)	
	
Det	er	et	reelt	problem	at	en	anden	gruppe	ikke	at	mødt	op…det	viser	sig	at	de	ikk	har	mødt	
op	til	de	sidste	3	møder.	
Der	diskuteres	meget	hvordan	det	skal	håndteres	at	de	ikke	har	mødt	op	endnu.	Nogen	vil	
have	dem	smidt	ud	med	det	same	andre	mener	det	er	bedre	at	vente	til	alt	er	på	plads	med	
bio‐centret		også	smide	dem	ud	hvis	de	stadig	ikke	møder	op.	logikken	er	at	det	er	nemmere	
blot	at	fortsætte	end	på	nuværende	tidspunkt	at	prøve	at	finde	endnu	en	gruppe.	Men	når	alt	
er	på	plads	er	det	ok	at	være	kun	en	gruppe	(jeg	forstår	ikke	helt	hvorfor	det	kan	hænge	sådan	
same	men	får	ikke	nogen	anden	forklaring	end	lets	give	them	a	chanche	and	it	is	bedst	this	
way	citat	fra	Bernard)	
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Konsultenten	der	er	tilsluttet	biocentret	fra	Umande	(få	navn)	gennmgår	”forretningsordnen”	
for	mbio‐centret	og	de	mange	kommiterer	der	skal	til	for	at	få	hele	makineriet	til	at	fungere		
(få	papir	ellers	se	stor	notesbog)	
	
hele	mødet	har	en	meget	formel	og	højtidelig	stemning	i	starten	men	der	løsnes	op	efter	at	
konsulenten	har	gennemgået	alle	kommiterne	og	streesed	deres	vigtighed	!		der	er	en	go	
stemning	til	mødet	og	selvom	der	tager	lidt	tid	før	alle	deltager	efter	at	”the	floor	is	open”	får	
de	fleste	i	gruppen	(change	mutani)	sagt	deres	mening.	Alle	tager	det	meget	seriøst	men	med	
et	smil.	Der	er	ingen	tvivl	om	at	det	er	en	gruppe	mennesker	der	er	meget	engagerede	i	deres	
lokal	områder	og	vil	det	bedste	for	dette	da	det	også	betyder	en	bedre	fremtid	for	dem	selv.	
	
det	største	samtale	emne	ved	mødet	bliver	dog	ved	med	at	være	hvad	man	gør	med	den	
manglende	gruppe.	Man	ender	med	at	beslutte	at	give	dem	endnu	en	chance	og	bede	dem	mø‐
de	op	næste	tirsdag	med	referater	fra	3	møder	,	alt	dette	skal	være	”hard	copy”	så	man	på	den	
måde	kan	sikre	sig	at	de	faktisk	eksistere	og	de	ikke	har	produceret	noget	til	lejligheden,	der‐
udover	skal	de	også	have	liste	over	medlemmer	med	id‐nummer	og	kontakt	info	derefter	vil	
umande	ringe	rundt	og	sikre	sig	at	folk	eksistere	dette	bliver	kun	besluttet	fordi	Bernard	for‐
sikre	at	han	har	snakke	men	den	anden	gruppes	leder	tidligere.	
	
Der	bliver	lagt	meget	vægt	på	at	alt	skal	gå	rigtigt	til!	ingen	snydes	osv.	
Derfor	bliver	der	også	rejst	en	bekymring	omkring	delingen	af	fremtidig	indtjening,	den	deles	
50/50	mellem	de	to	grupper	men	hvad	hvis	den	ene	gruppe	er	større	end	den	anden	eller	den	
ene	laver	alt	arbejdet?	Denne	problematik	bliver	ikke	afsluttet	
	
Hele	processen	er	super	process	orienterer	hvilket	er	rigtig	godt	men	man	kan	også	mærke	at	
det	medføre	at	det	hele	bliver	en	smule	omstændigt,	ALT	GØRE	EFTER	BOGEN		
	
Der	er	formuleret	en	”project	constitution”	som	følges	til	punkt	og	prikke.		Den	har	retninglin‐
jer	på	hvordan	alt	skal	håndteres	især	konflikt	håndtering	bliver	der	lagt	meget	vægt	på.	
	
15/1	
har	i	dag	været	ude	og	se	et	”privat”	skole	projekt	som	ham	der	er	regional	ansvarlig	for	kibe‐
ra	har	startet…det	var	vildt	random	men	det	gav	mig	mulighed	for	at	snakke	med	ham.	
For	første	gang	siden	jeg	kom	har	jeg	fundet	en	der	lytter	”rigtigt”	jeg	fik	forklaret	en	del	om	
hvad	jeg	gerne	vil	og	snakket	frem	og	tilbage	det	var	dejligt!	
Tror	han	er	det	bedste	at	gå	til	mht.	hjælp	osv.	Han	var	positiv	over	for	ideen	med	fokusgrup‐
perne	om	energi	behov	osv.	Og	at	jeg	kom	ud	og	så	flere	biocentrer	og	lavede	en	fokusgruppe	i	
hver.	
Det	er	dog	vigtig	pointe	i	mit	metode	afsnit	jeg	hermed	kun	kommer	til	at	snakke	med	privile‐
gerede	borgere	(formentlig…det	skal	lige	undersøges)	.	
	
Det	skal	sku	nok	lykkes	det	her	!	selvom	jeg	vist	misser	at	komme	til	mukuru	i	morgen		da	
damen	ikke	rigtig	er	her	i	dag	.	
Min	erfaring	fra	i	dag	er	at	jeg	skal	være	bedre	til	at	sige	højt	HEJ	JEG	VIL	DET	OG	DET	men	
hold	nu	fest	det	er	svært	(meget	svært)	
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16/1	
der	er	varsel	om	demonstrationer	i	Kibera	så	jeg	bliver	sent	væk	fra	kontoret	til	kibugari	og	
ser	et	meget	interessant	biocenter	med	solceller	og	mobiltlf	opladnings‐station		
de	tjener	godt	og	vil	bruge	pengene	på	at	købe	jord.	
Kibugari	er	interessant	fordi	det	er	en	meget	mindre	informel	settelment	end	kibare.	
Og	ligger	ikke	umiddelbart	midt	i	Nairobi	
Men	inden	for	nogle	hegn	(spørg	til	hvorfor!)	
Der	var	ikke	adgang	til	det	lokale	grid	derfor	solceller	
Desværre	var	mødet	ikke	planlagt	i	ordentlig	tid	derfor	var	det	ikke	andre	end	”lederen”	af	
den	lokale	gruppe	der	havde	tid	men	hun	havde	nu	alligevel	noget	at	fortælle.	
Der	vil	blive	arrangeret	et	andet	besøg	i	bedre	tid	hvor	alle	gruppens	medlemmer	mer	eller	
mindre	kan	komme	og	andre	autoritets	personer	kan	deltage	
	
17/1	
troede	jeg	ville	komme	ud	og	se	top	3	biocenter	men	Bernard	er	her	ikke….håber	det	sker	i	
næste	uge!	ellers	så	skulle	jeg	havde	skypet	med	Steve	fra	afrepren	men	men	men	teknikken	
drillede	så	det	bliver	på	mandag	i	stedet		
	
Tanker	og	info	efterskype	med	Steve	fra	AFREPREN	
	
 Der	er	nedsat	årlige	mål	for	RE	i	energi	ministeriet	
 Disse	har	hjulpet	
 50	%	af	al	elektricitet	I	Kenya	forbruges	i	Nairobi	
 The	focus	has	been	too	much	on/	too	dominant	on	social	entrepreneurship	
 The	goverment	is	slow	but	consistent	aka	laver	de	noget/gør	noget	er	det	bli‐
vende	
 Steve	mener	“don’t	give	up”	ifh	til	at	få	regeringen	med	
 Der	er	blevet	lavet	lidt	om	I	magt	fordelingen	sådan	at	borgmesteren	(governor)	
I	de	forskellige	distrikter	rent	faktisk	har	magt	nu	
	
så	har	Georg	fra	olympic	skolen	ringet	og	hørt	om	han	ikke	skulle	hjælpe		
jeg	sagde	jeg	ville	have	en	plan	klar	og	ringe	til	ham	på	mandag!	
	
20/1	
dagen	går	med	lit.søgning	og	læsningen	på	kontoret	
prøver	at	snakke	om	arb.plan	men	der	ikke	rigtig	noget	svar….tror	det	bliver	lidt	en	kamp	at	få	
hjælp	fra	under	the	same	skye…heldigvis	er	Kate	(hende	jeg	bor	hos)	en	go	hjælp	
	
21/1	
gåtur	i	Kibera	med	fond	(få	navn	mener	det	er	bil	gates)	og	“hele”	Umande:	
	
 Det	er	sjovt	at	se	hvor	meget	der	gøres	ud	af	“rigtige”	gæster	
 Alle	biocentre	er	gjort	rene	
 Der	er	mange	mennesker	ved	dem	
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 Et	sted	damer	der	synger	
 Der	er	sat	finde	sedler	op	med	deres	omsætning	osv.	
 Vi	så	muovi	og	tosha	dem	der	tjener	godt		
 Ved	det	sidste	center	var	der	danse	show	
 Det	hele	var	meget	turistet!	
 Og	skabet	en	romantisering	af	slummen	som	jeg	ikke	kan	li!!	
 Man	kan	argumenterer	at	Umande	ALTID	romantisere	slummen!	
22/1	
I	kibera	med	George	(fra	Olympic	få	hele	navnet	!)		
	
 Det	er	interessant	at	biocentrene	i	denne	forbindelses	ikke	nødvendigvis	ses	
som	kun	positive	
 De	ses	som	klike‐skabende	
 Dem	der	har	et	”tror	det	er	noget”	
 Det	skaber	ulighed	ved	kun	at	være	i	enkelte	områder	
 Man	mener	ikke	de	servicerer	nok	ifht.	Hvor	store	det	er	(man	er	Georg)	
 Georg	mener	der	skal	fokuseres	mere	på	”små”	løsninger	
 Det	er	“sjovt”	at	se	forskellen	på	hvordan	verden	er	(Kibera)	når	man	pludselig	
snakker	med	andre	end	Umande	og	dem	der	er	tilknyttet	Umande	
 Slummen	er	et	hårdere	sted	for	disse	mennesker	
 Der	er	mere	armod	
 Flere	problemer	
 Der	findes	stadig	MANGE	flying	toilets	
	
 Kibera	slum	development	community	program	(ksdcp)	er	et	godt	eksempel	på	
det	gode	og	dårlige	ved	NGO’er	det	er	opstået	pga	et	klart	lokalt	(meget	lokalt)	
behov	og	har	en	stor	viden	om	hvad	der	sker	”on	the	ground”	som	de	selv	siger	
”goverment	is	limited	on	the	ground”	sagt	af	Josef	der	er	lederen	og	grundlæg‐
geren	
 Perlefabrikker	i	Soweto	en	landsby	i	kibera		bland	andet	victoriuos	bones	craft	
 Lige	nu	er	kul	billigere	en	parafin	(sagt	af	dame	på	stedet)	
 1	liter	paraffin	koster	120ksh	
 1	liter	paraffin	er	nok	til	morgen	og	frokost	
 elektricitet	er	3	gange	så	dyrt	
 kul	til	frokost	og	aften	koster	50	ksh	
 man	vil	RIGTIG	gerne	have	solceller	men	de	er	meget	dyre	i	an‐
skaffelse	(måske	er	det	fordi	man	ved	hva	solceller	er)	
 de	er	til	sluttet	kenya	power	med	en	lovlig	connection	
 elektricitet	bruges	til	slibemaskiner,	lys	og	tv	
 man	kan	blive	tilsluttet	ved	at	ansøge	
 det	kan	tage	op	til	måneder	fra	man	ansøger	til	man	har	power	
 det	koster	ca	35.000	at	blive	til	sluttet	alt	efter	hvor	langt	man	bor	
fra	en	hovedledning	
 derefter	betale	man	for	forbrug	plus	en	afgift	på	120	ksh	om	må‐
neden	lige	meget	om	man	bruger	støm	eller	ej	
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 der	er	tit	power	cut	…måske	en	gang	om	ugen..nogen	gange	hele	
dagen	andre	gange	bare	kort	
 power	cut	er	et	problem	da	de	måske	lige	den	dag	har	en	stor	or‐
dre	på	kunsthåndværk	de	skal	have	færdig	
 Ingen	biogas	i	nærheden	
 vil	ikke	gå	der	hen	da	folk	er	”mean”	ved	centrene	(samme	dame	fra	
samme	sted)	
 øsnker	sig	solceller	i	fremtiden	men	de	er	dyre	at	anskaffe	
 nogen	andre	ved	slet	ikke	hvad	det	er	(dem	ved	victorious)	
 hverken	i	soweto	eller	kianda	er	der	biogas	!	det	syns	Georg	også	er	en	fejl	fra	
Umande	at	det	har	koncentreret	biocentrene	i	enkelte	dele	af	kiberea	
 igen	det	der	med	at	skabe	ulighed	
 det	er	rigtigt	med	un‐habitat	at	de	udlejes	
 man	kan	leje	dem	ud	for	næsten	100	dollar	og	bo	i	slummen	for	blot	2	
dollar	
 projektet	er	gået	i	stå	pga.	korruption	
 nogen	politikere	har	selv	fået	lejlighedskomplekser	i	un‐habitat	
projektet	og	givet	det	til	deres	slægtninge	eller	lejer	det	ud	for	at	
tjene	penge,	derfor	har	un‐habitat	trukket	sig	ud	
 projektet	lød	ellers	godt		og	georg	tror	det	nok	skal	ske	en	dag	
 besøgte	et	offentligt	toilet	i	kianda	
 det	var	bygget	af	et	hospital	
 der	var	en	vindmølle		
 den	havde	produceret	energi	i	1	½	år	
o energien	blev	brugt	til	belysning	og	et	tv	og	der	blev	pro‐
duceret	rigeligt	
 MEN	da	leder	af	projektet	(en	læge	fra	hospitalet)	blev	fyret	pga.	
korruption	stjal	han	motoren	og	el‐installationerne	
o dvs.	den	har	ikke	produceret	noget	i	1	år	ca.	
	
23/1	
dagen	bruges	på	kontoret	med	at	skrive	noter	ind,	og	læse.	
	
Den	24/	1	møde	I	SULTAN	HAMUD	om	nyt	biocenter	
	
 Se	rapport	for	info	om	mødet	osv.	
 Det	var	en	lang	køretur	
 Vi	kom	ca	4	timer	senre	af	sted	end	planlagt	
 Aka	Jeg	var	træt	da	vi	kom	frem	
 Der	var	en	officiel	og	spændt	stemning	
 Mødet	blev	afholdt	i	gruppens	lokale	der	også	var	deres	kirke	
 Der	er	ingen	tvivl	om	gruppen	har	STOR	respekt	for	”os”	fra	uman‐
de	
 Ved	ik	hvor	meget	det	betyder	at	jeg	var	med		
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o Fik	ikke	et	indtryk	af	at	det	resulterede	i	voldsom	me‐
get	mere	”respekt”	hvis	man	kan	sige	det	sådan		
 Det	var	umande	der	styrede	mødet	og	dagsordnene		
o Gruppen	havde	et	forslag	til	dagsordnen	aka	række‐
følge	vi	skulle	gøre	tingene	MEN	det	var	”vi”	ikke	enige	
i	så	det	blev	lavet	om	
 Gruppen	var	meget	ivrige	og	ville	vist	helst	ha	biocentret	igår	:)	
 Der	er	en	del	tekniske	spørmål	
 Virker	biodigesteren	altid	
 Hvordan	med	vedligeholdes	
 I	det	hele	taget	kan	man	vist	sige	at	der	er	en	vis	urolighed	for	at	bi‐
ocentret	nu	også	vil	virke	
 Jeg	bliver	inkluderet	og	der	lyttes	til	mine	forslag	
 Er	også	blevet	indkluderet	i	rapport‐skrivningen	
 Der	var	usikkerhed	omkring	hvorvidt	de	havde	et	sted	til	biocentret	eller	
ej	og	om	det	var	godt	nok	
 Stedet	de	har	til	biocentret	er	ved	et	marked	ud	til	hovedvejen	
 Dvs	der	er	mange	mennesker	
 Mange	lastbiler	holder	pause	her	
 det	giver	muligheder	for	indtægter	
o måske	lille	overnatningsplads?	
o de	vil	sikkert	gerne	se	fodbold	ligesom	i	centrene	i	ki‐
bera	
o der	er	også	mange	mulige	kunder	blandt	dem	der	
kommer	til	markedet	for	at	købe	ind!	
	
den	27/1	Møde	med	camco		
	
 Skulle	havde	modes	med	direktøren,	Stephen	mutimba,	men	han	blev	forhin‐
dret	så	jeg	snakkede	med	to	andre	
 En	der	arb	mest	med	skove	og	en	der	arb	med	solceller	
	
o Energi	planning	is	on	is	initial	stadies	
 Every	new	building	should	have	solar	water	heater	
o The	problem	in	Kibera	is	the	INFORMAL/ILLIGAL	
o There	is	a	rural	electrification	program	but	not	a	urban	one	
o The	government	is	in	the	backseat	when	it	comes	to	RE‐energy	and	electrifica‐
tion	
o Private	energy	is	demand	based	
o The	private	sector	needs	to	show	the	road	
o The	energy	area	has	been	tariff	by	the	government	now	businesses	need	to	
move	in	
	
28/1	møde	med	Kibera	Slum	Community	Upgrade	Program	(KSCUP)	
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 mødet	er	sat	til	at	starte	kl	10	vi	starter	kl	10:40	(ca.)	
 det	er	et	lille	og	lidt	ilde	lugtende	kontor	med	ikke	helt	plads	nok	til	alle	så	no‐
gen	sidder	ligesom	”bagved”	
 der	er	en	lidt	official	stemning	
 	gruppen	består	af	både	mænd	og	kvinder	
 folk	kommer	sådan	lidt	løbende	så	alle	er	der	ikke	da	vi	starter	
 jeg	starter	med	at	præsenterer	mig	
 der	er	lææænge	meget	stille	!	så	jeg	fortæller	hviken	slags	energi	jeg	bruger	det	
starter	snakken	
 det	ville	være	en	overdrivelse	at	sige	at	det	er	et	fri	og	åben	debat	
 mange	deltager	slet	ik	
 	dem	der	deltager	snakker	ikke	så	”frit”	som	jeg	ville	ønske	
 men	får	nogen	gode	svar	
 ingen	bruger	biogas	
 en	bor	tæt	på	men	har	aldrig	brugt	det	
 de	bruger	kul	og	paraffin	
 et	par	har	elektricitet	men	det	er	alt	sammen	ulovlige	installationer	
 pga	den	stille	snakken	var	jeg	lidt	bange	for	hvordan	”the	list”	ville	gå	
 de	var	alle	meget	deltagende	og	der	blev	diskuteret	rigtig	meget	mens	”	the	list”	
blev	lavet	
 der	var	grupper	kun	med	mænd	og	kun	med	kvinder	og	nogen	der	var	mixed	
 det	gav	forskellige	resultater	alt	efter	køn	osv.	Til	stor	morskab	for	alle		
 når	der	spørges	om	man	foretrækker	at	have	det	som	det	er	nu	dvs.	Illigal	og	in‐
gen	regering	er	der	først	stor	enighed	om	at	det	er	klart	bedst	som	nu,	da	det	vil	
blive	dyre	og	dårligere	m	regering	MEN	en	kvinde	spøger	stille	om	hun	må	sige	
noget…hun	begynder	så	med	at	sige	at	hun	egentlig	mener	at	det	ville	være	bed‐
re	hvis	regeringen	faktisk	gik	ind	og	gjorde	noget	for	kibera.da	det	som	det	er	
nu	er	farligt	i	kibera	ex	brand	osv.	
 HUSK	GODT	CITAT	FRA	DAMEN!!	
THE	LIST:	
 Der	var	5	grupper	
 4	havde	vand	som	nummer	1	
 1	(gruppen	af	mænd)	havde	vand	som	nr	4	
 ellers	er	der	en	ok	enighed	om	især	at	infrastruktur	”ikke	er	vigtigt”	
	
Erfaringer	til	næsten	gang	
 Start	med	at	sige	hva	energi	jeg	bruger	med	det	samme	
 Flyt	optager	rundt	til	den	der	snakker	
 Undgå	at	nogen	”sidder	bagved”	
 Brug	mere	tid	på	at	få	dem	til	at	diskuterer	”The	list”	
 Ville	jo	helst	have	at	alle	af	sig	selv	melder	sig	på	banen	meeen	det	sker	ikke	helt	
så	måske	jeg	skulle	prøve	at	lave	en	reel	runde	hvor	alle	fik	sagt	hvilken	energi	
form	de	bruger	og	om	de	er	glade	ved	det…det	betyder	seføli	at	de	skal	kunne	
engelsk!	
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29/1	mukuru	og	snak	med	Doris	
	
 Mukuru	er	et	slumområde	der	adskiller	sig	fra	kibera	ved	at	råde	over	lidt	mere	
“fri	plads”	
 Biocentrene	jeg	så	her	var	dog	mere	beskidte	end	I	kibera	
 Så	vidt	jeg	forstod	er	der	lidt	problemer	med	at	få	tjekke	op	på	økonomien	i	bio‐
centrene	
 Jeg	deltog	I	et	møde	I	et	biocenter	hvor	en	anden	ngo	ville	fremstille	toiletter	til	
husholdings	brug	(I	realiteten	snakker	vi	overdimensionerede	potter	der	så	skal	
tømmes	en	gang	imellem	human	affalden	vil	måske	blive	kørt	ti	en	facilitet	der	
kan	omdanne	det	til	gødning)	
 Snakke	gik	mest	op	i	farve	valg	og	mindre	op	i	om	det	reel	var/er	en	god	
ide	
 Synes	det	virkede	MEGET	underligt	
 Og	som	endnu	en	lappeløsning	som	biocentrene	jo	allerede	tar	sig	
delvis	af	
 Jeg	ville	gerne	snakke	med	biocenter	gruppen	men	af	grunde	jeg	ikke	forstod	
var	dette	ikke	muligt	
o Jeg	fik	i	stedet	lov	at	snakke	med	en	repræsentant	
o Doris	en	meget	veltalende	kvinde	der	var	godt	til	engelsk	tænker	der	er	derfor	
det	blev	hende	
 Doris:	
 Hun	bor	alene	er	midt	I	30	erne	
 Har	tre	børn	men	de	er	på	kostskole	ved	hjælp	fra	kirken	(ved	ik	
hvilken	og	hvordan)	
 Når	hun	er	alene	laver	hun	ikke	rigtig	mad	
o Varmer	mad	over	gas	hun	køber	på	benzin	stationen	for	
1050	kes	
o Hun	har	tidligere	brugt	biogassen	I	centret	men	så	længe	
hun	ik	laver	“rigtigt”	mad	er	det	for	besværligt	
o Hun	siger	at	når	borne	kommer	hjem	vil	hun	formentlig	
burger	biogassen	igen	da	den	er	billigst	
 Doris	har	en	illegal	el	installation	for	300	kes	om	måneden	hun	
o Hun	bruger	el	til	lys	og	tv	
 Der	er	sat	en	form	for	måler	på	der	slukker	for	el’en	
hvis	hun	bruger	for	meget	
 Der	er	ofte	power	cuts	
 Altid	om	aftnen	som	jo	er	der	el’en	er	vigtig	
siger	Doris	
	
31/1	møde	med	aida	om	plænlægning	mm.	
 Når	Umande	har	funding	til	at	biocenter:	
 Reklamere	de	med	det	
 Grupper	ansøgerder	efter	
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 Umande	har	udviklet	et	standard	from	for	hvordan	de	udvælger	
grupperne	
 Grupperne	der	er	udvalgt	interviews	derpå	
 Tilstede	skal	være	en	autoritet	fra	lokal	området	det	kan	både	
være	fra	det	offentlige	og	uofficielle	system	aka	the	chief	eller	en	
af	områdes	ældre	
 Under	interviewet	fastlægges	gruppens	
o Magtstrukturer	
o Nuværende	aktiviteter	(der	er	vigtigt	at	det	er	en	eksiste‐
rende	gruppe	og	ikke	en	gruppe	der	er	stiftet	blot	for	at	få	
et	biocenter		
 Gruppen	skal	have	”space”	til	biocentret		(denne	skal	være	god‐
kednt	af	chief)	
 Når	gruppen	er	valgt	sker	følgende	
 For	at	sikre	at	gruppen	reelt	vil	biocentret	og	ikke	kun	er	med	for	
pengene	skyld	skal	gruppen	gøre	en	del	af	arbejdet	
o Udgravningen	til	biocentret	(Umande	supplier	værktøj)	
o Lave	murstenene	(oftest	kvinder)	Umande	sørger	for	træ‐
ning	
o I	det	hele	taget	er	det	gruppen	der	bygger	(arbejder	gratis)	
og	Umande	der	financierer	og	træner	
 Hvis	gruppen	består	af	handicappende	eller	syge	ex	
HIV	så	tages	der	selvfølgelig	hensyn	til	det	
	
 Biocentrene	bliver	i	teorien	godkend	af	”city	council	
 Men	da	der	ikke	kan	godkendes	noget	i	det	uformelle	settelments	har	
man	blot	fået	en	”blank”	permit	–man	kan	ikke	få	en	official	approvel	
 Dvs	umande	viser	city	council	deres	desing	og	location	men	alle	
er	ligesom	”godkend”	på	forhånd	
	
 Aidas	holdninger	
 Slum‐upgrade	programmer	vil	rive	ned	/	Umande	vil	arbejde	med	det	
der	er	
 I	starten	blev	de	slet	ik	men	nu	begynder	biocentrene	at	blive	an‐
erkendt	af	slum‐upgrade	programmerne		
 Nairobi	water	bliver	informeret	om	de	forskellige	biocentre	
 Aida	er	enig	i	at	det	”største”	problem	for	kibare	osv.	er	”ILLIGAL”	og	det	
som	dette	medfører	
 På	blue	print	over	Nairobi	findes	kibera	ikke	(interesant!)	
 Nairobi	water	has	a	informel	settelment	department…det	har	medført	at	
de	nu	kan	se	hvor	meget	vand	der	bruges	i	kibera	og	hvor	meget	af	dette	
de	faktisk	bliver	betalt	for	
	
Den	3/2	mandagsmøde	
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 Mødet	forløber	normalt	
 Joshia	brokker	lidt	over	at	alle	kommer	forsent	
 Siger	mødet	skal	starte	kl	8:15	(har	aldrig	oplevet	at	det	starter	før	kl	
9:30	
 MEN	så	pludselig	spørg	han	(Joshia)	mig	hvordan	og	hvorledes	med	det	nye	bi‐
ocenter	I	Nairobi	
 Jeg	ved	intet	!!!	
 Jeg	har	før	snart	3	uger	siden	deltaget	I	et	møde	
 Mødet	var	et	opstarts	møde	for	et	team	der	skulle	stå	for	et	nyt	
biocenter	
o Jeg	var	en	del	af	teamet	
 Fik	rollen	som	“planlægger”	
o Jeg	har	efterfølgende	gentagende	gange	spurgt	ind	
 Hvad	næsten	skridt	var	
 Om	vi	skulle	snakke	om	biocenteret	
 Osv	osv	
o Hver	gang	har	svaret	været	
 Don’t	worrie	
 Og	sådan	bare	ikke	rigtig	noget	
o Derfor	har	jeg	egentlig	gået	og	troet	at	vi	ikke	var	gået	i	
gang	endnu!	
 Det	var	toppen	af	pinligt	og	akavet	at	blive	spurgt	
o Jeg	følte	mig	SÅ	dum	
o Og	total	til	grin!!!	
 Jeg	ville	egentlig	havde	snakket	med	dem	(under	the	same	sky)	
senere	på	dagen	men	så	dem	ikke	rigtig	
	
4/2		
Jeg	har	fundet	ud	af	at	der	er	sendt	en	del	mail	til	Erik	junge	i	dk	om	biocenter	projektet	hvor	
der	står	at	jeg	deltager	og	vi	arbejder	hårdt.	De	har	også	når	de	har	skullet	I	felten	fået	penge	
til	at	jeg	tog	med.	
	
Jeg	bliver	derfor	nød	til	at	sige	noget	
	
Jeg	starter	stille	og	roligt	med	at	sige	at	jeg	tror	vi	må	snakke.	
Fortæller	så	at	jeg	syndes	det	var	pinligt	i	mandags	og	ikke	ok	at	jeg	ikke	har	fået	noget	at	vi‐
de!	
Henry	(fra	under	the	same	skye)	tænder	helt	af!	starter	med	at	sige	at	det	var	forkert	at	jeg	
blev	spurgt	(forkert	som	at	jeg	slet	ikke	har	noget	at	gøre	ved	det	møde)	men	han	skulle	ha	
været	blevet	spurgt	(som	I,	at	han	er	vigtigere	end	mig)	
Jeg	prøver	at	sige	at	jeg	er	undrende	mig	over	at	jeg	ikke	er	blevet	inkluderet	osv.	
De	snakker	MEGET	grimt	til	mig	og	siger	ting	som	at	jeg	ikke	ved	hvordan	det	fungere	og	jeg	
ikke	vil	arbejde	…jeg	prøver	at	sige	at	jeg	har	spurgt	SÅ	mange	gange…de	kan	ikke	huske	at	jeg	
har	spurgt	og	ber	om	datoer	for	hvornår	det	er	sket…jeg	siger	helt	alvorligt	en	dato	vil	ikke	
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hjælpe	på	hukommelsen….det	ene	ord	tar	det	andet	jeg	gør	mit	aller	bedste	for	at	være	rolig	
og	professionel	mens	de	råber	og	siger	mange	grimme	ting.	
Det	ender	I	en	diskussion	om	at	de	ikke	har	hjulpet	på	noget	tidspunkt	(hvilket	er	virkelighe‐
den	ALT	hva	jeg	har	lavet	har	jeg	fået	hjælpe	af	andre	end	dem)	mens	Erik	junge	I	dk	tror	de	
hjælper	mig!	
Det	er	SÅ	ubehageligt!	og	stemningen	er	til	at	kaste	op	over…måden	det	ender	på	et	så	vildt	
uprofessionel…de	stopper	simpelthen	med	at	snakke	til	mig!	serøst	jeg	blir	som	luft,	eller	må‐
ske	ikke	helt	for	de	snakker	ikke	til	mig	på	den	der	meget	demonstrative	måde.	
	
Kontoret	er	jo	ikke	så	stort	så	de	fleste	har	hørt	det….det	viser	sig	så	at	der	er	mega	samar‐
bjeds	vanskeligheder	mellem	under	the	same	skye	og	Umande!	og	at	ham	der	især	råbte	af	
mig	(Henry)	har	et	problem	med	hvide	mennesker	og	I	det	hele	taget	socialt	er	udfordret	de	
fleste	fra	Umande	har	haft	sådan	en	tur	som	mig.	
Han	har	heller	ikke	på	noget	tidspunkt	været	sådan	reelt	venlig	eller	noget.	
Det	var	en	så	utrolig	ubehagelig	oplevelse…men	alle	fra	Umande	var/er	så	søde	der	er	ingen	
tvivl	om	at	de	er	på	”min	side”.	
	
Om	eftermiddagen	:	
Heldigvis	havde	jeg	en	aftale	med	en	fra	”lindacare”	om	at	komme	forbi	og	lave	”THE	LIST”	
Caroline	Wadunga	der	er	stifteren	af	lindacare	,der	er	et	daycare	center	og	låneforening,	
kommer	og	henter	mig	på	kontoret	og	vi	går	samme	til	lindacare.	Det	ligger	i	kiberea	linda.	
Hun	er	stolt	af	sin	daycare	der	er	vokset	fra	et	eneste	mudderhus	til	en	et	stort	hus	med	ce‐
ment	gulv…det	er	nu	daycare	og	skole	fra	0	til	5	klasse	og	nåste	år	6	osv….derudover	har	de	
startet	en	adelslåneforening.		Der	er	kun	kvinder	med	i	foreningen.	De	har	fastlagte	regler	for	
alt	(på	den	goe	måde).	
THE	LIST:	
De	har	faktisk	en	smule	svært	ved	at	forstå	hvad	der	er	de	skal…jeg	forklare	et	par	gange	men	
er	lidt	i	tvivl	om	de	forstår	konceptet…der	er	en	mand	tilstede	som	ikke	er	en	del	af	gruppen	
han	vil	meget	gerne	”hjælpe”	de	andre	jeg	prøver	at	forklare	at	det	ikke	kan	gøres	rigtigt	eller	
forkert	så	der	er	ikke	behov	for	hjælp.	De	svare	dog	nogenlunde	som	alle	andre		
	
Alm	energy:	
Det	fleste	har	adgang	til	el	men	det	er	alle	”ulovlige”	connetions.	En	enkel	bruger	paraffin	til	
madlavning	resten	bruger	sådan	et	underligt	blaningsproduct	af	jord	og	kulstøv.	Det	kaldes	
bricetts	og	er	goe	til	mad	der	skal	have	laaaaangt	tid	da	de	holder	en	konstant	(dog	vist	lidt	
lav)	varme	i	mange	mange	timer.	Ingen	af	dem	bruger	eller	har	nogensinde	brugt	et	biocenter	
	
5/2		
	
Jeg	vælger	at	tage	en	snak	med	Joshia	om	det	hele.	
Om	at	de	ikke	hjælper	
Om	at	jeg	ikke	har	været	en	del	af	projektet	’	
Og	ikke	mindst	om	hele	turen	i	går	
Det	er	en	utrolig	rar	samtale!	
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Det	er	godt	at	blive	bekræftet	i	at	man	er	den	der	har	fat	i	den	lange	ende	og	det	er	de	andre	
der	gør	noget	forkert!	
De	viser	sig	så	at	ham	der	gik	helt	i	selvsving	faktisk	har	så	mange	samarbejds	problemer	at	
de	forflytter	ham	(sådan	fra	hovedkontoret	agtigt	til	en	flække	i	jylland)	
Jeg	havde	været	lidt	bange	for	om	jeg	var	helt	ved	siden	af	og	havde	misforstået	alt…så	det	var	
godt	at	blive	bekræftet	i	at	jeg	gjorde	det	rigtige…Jeg	kan	godt	læse	mennesker	og	begå	mig	i	
denne	kultur!	
	
Det	viser	sig	også	at	under	the	same	skye	ikke	har	overholdt	aftaler	og	deadlines	så	det	der	
sker	nu	er	at	Joshia	beder	om	alle	deres	noter	og	så	sammen	sætter	han	et	nyt	team	hvor	jeg	
er	med	og	hvor	det	gøre	lidt	mere	klart	at	jeg	SKAL	være	med!	
Med	hensyn	til	at	jeg	blev	behandlet	dårligt	og	at	stemningen	på	kontoret	er	ubehagelig	mente	
han	at	jeg	skulle	sætte	mig	et	andet	sted	hos	Umande		i	det	hele	taget	kan	jeg	ikke	under‐
strege	for	meget	hvor	rar	og	go	en	snak	det	var!	
	
Laver	et	focus	gruppe	hos	en	gruppe	kvinder	der	syr	takser	osv.	
Det	er	en	spændene	disk	om	uddannelse	og	fremtid	og	knap	så	meget	om	energi	og	Bio	centre	
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Jeg	sidder	nu	ved	et	andet	skrive	bord	og	det	er	godt…helt	banalt	er	der	bare	meget	bedre	
steming	osv.		Der	snakkes	grines	og	folk	er	interesseret	i	hva	jeg	laver…det	er	en	så	dejlig	for‐
andring!	
En	vellykket	focus	gruppe	afholdt	ved	biocentre	
7/2	
i	weekenden	er	der	bestyrelses	møde	i	Umande	jeg	må	måske	komme	med…men	ved	det	ik	
endnu.	
Jeg	har	mulighed	for	at	lave	”THE	LIST”	ved	endnu	et	biocentre.	Centret	hedder	Josuheto		
Der	skal	afholdes	alm	møde	med	the	community	group	og	umande	trust.	Mødet	handler	om	
almindelig	drift	igen	reelle	problematikker	dog	er	de	lidt	utilfredshed	med	den	niveau	af	in‐
formation	gruppe	får	fra	deres	chairman	om	hvad	der	sker	i	umande.	Men	da	ikke	alle	er	der	
kan	man	ikke	tage	nogen	beslutninger	på	mødet…efter	den	alm	dagsordens	får	jeg	ordet.	For‐
klare	hva	det	går	ud	på	og	de	går	i	gang.	Der	diskuteres	voldsomt	og	folk	er	meget	involverede	
,	der	blev	diksuteret	og	der	var	uenighed.	Især	i	en	gruppe…de	ente	også	med	at	svare	radikalt	
anderledes	end	alle	andre		ex.	Infrastruktur	have	de	som	første	prioritet.	
	
	Kl	17	som	vi	ska	køre	finde	jeg	ud	af	at	jeg	må	komme	med	hvis	jeg	fungere	som	sekretær	
(jubii)	
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det	var	en	en	utrolig	lærerig	og	spænde	oplevelse	i	weekenden	og	ikke	mindst	sjovt	!	nu	skal	
der	skrives	rapport.	Dagen	går	med	at	skrive	
	
11/2	møde	med	mukeni	county	goverment:	
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 Water,	sanitatin	and	environment	minister	
 Urban	planning	and	land	use	minister	
 Richard	mutua	
 Environmental	officer	
 Michale	fransic	
 Beverly		og	mig	
	
The	county	goverment	er	relativ	”ung”	kun	1	år	gammel.	
Mødet	starter	med	at	alle	præsenterer	sig	og	MF	fortæller	kort	om	umandes	arbejde	og	histo‐
rie	hvornår	det	startede	og	hvorfor	osv.	
	Stemningen	på	mødet	er	generel	positiv	og	det	er	ingen	tvivl	om	at	”de”	gerne	vil	have	biocen‐
tre.	Dog	vil	”de”	havde	”deres”	egne	ingeniøre	osv	trænet	af	umande	så	de	ved	hvordan	bio‐
centrene	skal	bygges	og	fungere.	
	
Ideen	er	at	biocentrene	skal	inkoporers	i	skolerne	(go	ide)	
Og	derudover	måske	på	offentlige	steder	såsom	markedspladser	osv.	Det	goe	ved	makueni	er	
at	det	er	en	blanding	af	rural	urban	aka	der	er	gode	muligheder	for	at	kunne	udnytte	bioslur‐
ry’et	og	der	er	et	så	stort	område	at	kloakering	ikke	er	nogen	mulighed.	
	
Fra	county	goverment	ligges	der	vægt	på	at	de	har	brug	for	stand	alone	løsninger	men	det	er	
også	det	hele…tænker	hva	med	best	avalibil	tecnologi	?	tænker	biocentre	er	goe	med	de	er	jo	
ik	den	eneste	løsning.	Håber	virkelig	der	vil	være	plads	til	at	”fin	tune	og	situations	bestemme”	
biocentrene.	
	
Det	hele	SKAL	gå	MEGET	stærkt	og	helst	starte	i	går	hvilket	jeg	ik	er	sikker	på	er	en	hel	go	ide!	
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kate	jeg	bor	hos	er	meget	syg	der	
afholder	3	focus	grupper	pyha	det	er	hårdt	
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1	focusgruppe	
hos	et	biocentre	drevet	af	to	ungdomsgrupper	de	har	en	noget	andet	tilgang	en	”de	ældre”	
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focus	gruppe	dag	
har	til	hvert	et	eneste	møde	jeg	er	til	i	den	sidste	tid		altid	mine	papirer	med	så	jeg	får	afholdt	
masser	af	mere	uformelle	focus	grupper.de	gir	lidt	anden	info	end	dem	hvor	man	bruger	halv	
dag	på	det	men	det	er	stadig	godt	
i	det	hele	taget	er	der	vist	gået	lidt	stop	i	noteringen	i	arbejdslog	MEN	pyha	alt	med	kate	fylder	
og	derfor	så	bliver	arbejdet	måske	lidt	mindre	planlagt	
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Kate	er	meget	syg	
jeg	er	på	hospitalet	
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det	fylder	også	meget	hos	umande	
det	hele	er	lidt	stress	
	
14/3		
op	samling	og	afslutning	hos	umande	
holder	oplæg	om	det	jeg	har	lavet	osv.	
Kate	er	stadig	meget	syg	
Tage	til	kitale	med	Wilson	
	
20	og	frem	
Bruger	den	sidste	tid	på	de	data	jeg	har	og	på	at	være	sammen	med	Sally	og	Wilson	
Og	på	at	prøve	at	se	om	der	er	nogen	løse	ender	jeg	ska	ha	styr	på	inden	jeg	tager	af	sted	
	
I:	Annual	workshop	report		
	
The	following	report	I	formulated	during	my	fieldwork	on	behalf	of	Umande	Trust.	It	is	the	
findings	and	discussions	during	the	Annual	workshop	weekend.	
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Introduction		
The	paper	at	hand	is	a	compilation	of	the	presentations	and	discussions	carried	out	at	the	
annual	program	review	workshop	for	Umande	Trust	held	at	the	lovely	Maanzoni	Lodge	from	
the	7th	of	February	to	the	9th	of	February	2014.		
	
The	workshop	opens	with	a	prayer	lead	by	Richard	Mutua,	who	has	the	role	of	moderator	
throughout	the	entire	workshop.		
Then	follows	a	presentation	of	the	program	and	introductions	of	the	attendants,	which	where	
conducted	a	bit	differently;	each	person	hade	to	introduce	an	other	attendant	this	created	a	
good	and	more	relaxed	atmosphere	ideal	for	ensuring	a	fruitful	days	work.		
	
Remarks	from	the	chairman		
	The	chairman	Mr.	Namada	Simoni	starts	by	saying	asanta	sana	for	the	good	attendance.	Then	
he	points	out	the	remarkable	fact	that	Umande	Trust	is	working	with	problems	and	
challenges,	which	most	people	rather	not	think	about	or	simply	pretend	do	not	exist;	however	
It	is	the	calling	for	Umande	Trust	and	the	people	connected	to	Umande	Trust	to	face	these	
pivotal	problems	and	challenges	head	on.		
Umande	Trust	has	spent	the	last	10	years	offering	solutions	to	communities	now	it	is	time	to	
start	analysing	whether	or	not	this	has	resulted	in	any	real	changes	in	the	communities.		As	
finishing	remark	he	invites	every	one	to	participate	in	the	following	discussion	and	wishes	
them	to	be	as	open	and	fruitful	as	possible.		
Richard	Mutua,	points	out	a	significant	quality	with	Umande	Trust	–	Umande	Trust	is	like	a	
river	it	cannot	be	stopped,	before	he	gives	the	floor	to	the	next	item	on	the	agenda							
	
	
Objectives	of	the	workshop	
Mr.	Josiha	Omotto	shares	the	objectives	of	the	workshop		
The	6	main	objectives	are	as	follows:		
 Take	stock	of	significant	changes	in	2014		
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 A	review	of	the	strategic	plan	
 Set,	generate	and	share	priorities	including	the	budget	
 Review	the	constitution	and	interests	of	conflict	
 Review	the	organisational	development	plan		
 Review	the	programs	from	2013	
	
Core	group	expectations	
In	a	more	informal	setting	after	arrival	and	dinner	on	the	7th	the	participants	shared	their	
expectations	for	the	workshop.		
As	highlights	one	can	mention:		
	
 Getting	informed	and	learn	more	about	Umande	Trust	and	the	
work	they	do	
 Setting	the	future	course	of	action	for	Umande	Trust		
 Getting	an	overview	of	the	different	programs		
 Being	part	of	interesting	discussion	on	the	future	prioritising	in	
Umande	Trust		
Presentations		
In	the	following	paragraphs	the	core	objectives,	main	challenges	and	future	goals	from	the	
different	presentations	held	throughout	the	workshop	are	summarised.		In	order	to	create	a	
readable	and	clear	overview	the	summarising	is	done	in	bullet	points.		
	
Governance	an	Partnership	in	Kisumu		‐by	Collins	Obura		
 The	last	couple	of	years	have	been	very	productive.		
 In	Kisumu	there	is	a	team	of	about	10			
 The	team	is	gender	balanced		
 Kisumu	is	doing	well	as	a	community		
 There	are	10	bio‐centres,	of	which	one	is	a	digester.	
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 All	the	bio‐centres	are	connected	in	a	active	network	which	
meets	twice	a	week	
 The	bio‐centres	has	been	a	good	entry	point	from	where	
expansions	are	being	made	
 	There	is	a	handful	of	upgrading	plans	and	such	in	Kisumu		
 However	the	actual	implementation	rate	is	very	low			
 In	order	to	improve	the	implementation	rate	the	plans	from	
Umande	is	being	incorporated	in	the	already	existing	plans	in	
each	ward	
 A	team	which	focusing	on	RE	and	especially	on	solar	has	been	
established	
 As	a	pilot	to	biocenters	has	been	chosen	to	adopt	the	cashless	
system		
 As	closing	remark	Collins	Obura	points	out	that	Umande	Trust	
has	made	a	significant	impact	in	the	community			
	
Governance	an	Partnership	in	Nakuru		‐by	Joyce	Wambui	
 The	focus	of	2014	is	to	carrie	on	with	the	work	at	hand	and	
overcome	the	challenges	a	head	
 	
 The	Project	goal	are	as	follows:		
 	Realizing	the	Right	to	Total	Sanitation	(RRTS)	in	Nakuru	
low‐income	settlements	by	2015.	
 Practical	Action	&	Umande	Trust	co‐funded.	
 Main	focus	areas:	Rhonda	&	Kaptembwo	settlements	(at	
schools	and	plot	level).	
 Project	lifespan	is	39	months	(31/4	years).	
 Start	period	1st	/1/2012	–	project	end	1st	/3/2015	
 Funding	is	100%	by	Comic	Relief	UK	(£	711,534).	
 Community	Led	Total	Sanitation	(CLTS)	approach.	
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 As	of	today	most	of	the	sanitation	in	Nakuru	is	pit	latrines		
 Due	to	sandy	soils	the	technologies	are	very	important	
	
 Key	achievements	in	2013:		
 UCLTS	Processes	
 So	far	50%	of	the	villages	have	been	reached	with	the	
CLTS	awareness	and	hygiene	promotion	campaigns.	In	
2013,	we	had	targeted	to	reach	79,125	residents	and	we	
managed	to	reach	63,332	residents	representing	80	%	of	
the	targeted	population.		
 In	this	year,	96%	of	the	school	going	children	from	20	
schools	were	reached	with	messages	of	good	hygiene	
practices	and	are	adopting	hygienic	toilet	use.		
 Formed	15	sanitation	neighbourhood	committees,	which	
are	actively	taking	lead	in	UCLTS	processes	and	hygiene	
promotion	within	the	project	area.			
	
 Innovations:	community	led	smart	phone	monitoring:	
 In	regard	to	the	work	with	the	Smartphones	all	the	
required	training	is	carriedout	by	Umande	Trust		
	
 The	partners	in	Nakuru	is	as	follow:		
 Nakuru	County	gov’t	–	host,	regulations	
 	Nakuru	Water	utility	–	water,	sewage,	WWTP	
 Ministry	of	health	–	CLTS	lead,	ODF	verification		
 NEMA	–	environment	protection	agency	
 K‐REP	Bank		–	sanitation	financing	
 Schools	–	hygiene	promotion	behavior	change		
 	CHWs	and	Natural	leaders	–	triggering	process	
 Local	artisans	–	construction	services	
 Landlords/ladies	–	lead	in	sanitation	investment	
 Tenant	Households	–	users,	behaviour	change			
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Bio‐centre	Innovations	‐by	Aidah	Binale	
 The	project	objectives:	
 To	explore	innovations	in	bio‐centre	pricing,	payment	
systems,	practices	and	money	management	tools	to	
achieve	a	Project	double	bottom	line		
 The	bio‐centre	as	a	business,	enterprise	or	profit	centre		
 The	bio‐centre	stimulates	economic	development	by	
providing	services	and	other	enterprises	(profit	centres)	
 67	bio‐centres	to	date	–Nairobi,	Nukuru	and	Kisumu	
 It	demonstrates	a	successful	business	model	which	
incorporates	sanitation	and	other	socio‐economic	benefits	
to	the	community		
	
 The	5	p’s	:	
 Pricing		
 Partnership		
 Practices		
 Profitability		
 Payment	systems		
	
 How	are	the	public	toilet	invented:	
 Using	pricing	innovations	to	improve	more	universal	use	
and	accessibility	of	healthy	urban	sanitation	facilities‐	
different	structures	and	choices,	
 Using	healthy	sanitation	facilities	(bio‐centrtes)	as	a	lever	
to	displace	unhealthy	sanitation	practices‐	incentives,	
sludge	management	within	100m	of	BC	
UMANDE TRUST ANNUAL PROGRAM REVIEW WORKSHOP 9 
	
 Improving	the	overall	financial	sustainability	of	bio‐
centers,	so	they	can	be	brought	to	scale	(without	subsidy,	
ROI)	
 Focus	on	experimenting	with	innovative	payment	
systems,	technology	and	money	management	tools	
bundling	of	services,	mobile	technology	and	electronic	
payment	systems	
 Using	Policy	and	Advocacy	initiatives‐demonstrate	
replicability	of	technologies.		
	
 Summery	of	achievements	to‐date:		
 Beba	pay	card‐	piloted	in	15	bio‐centre‐Top	II	bio‐centre	
has	broadened	its	reach	in	the	neighborhood	from	300	
users	to	450	users	a	day,	Kibagare	from	KES	1,200	to	KES	
1,800‐	2,500	a	day	
 Kopokopo	26	bio‐centre	using	and	last	year	an	average	of	
1.7Million	was	transacted	
 TOSHA	1	bio‐card‐	had	427	users,	currently	just	the	
caretakers	card	is	serving	users	
 3	bio‐centers	installed	with	counter	system‐Kibagare,	
KOCHOTO	and	MUVI	
 	
 Practices:	
 2	bio‐centerss	connected	to	OPTs	
 Behavior	Change	Communication	materials	distributed	
 	1	mural	on	biocentre	
 	Sanitation	options	developed‐	40	designs	for	Kibera,	
Mukuru,	Korogocho	and	Mathare	
 	
 Price	sensitivity‐	tried	in	8	BCs,	4	successful	models	adopted		
 Obunga	&	TOP	2	(different	rates	for	peak	and	off	peak)	
 	Bandani	(free	usage,	targeting	gas	production)	
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 	Beba	card	users	3	shillings	
	
 Profitability:			
 All	records	for	BCs	collected	and	updated.	Analysis	on	
going	to	know	the	ROI	and	IRR.	
 Documentation	‐Pod	casts,	publications‐NCWSC,	UoN,	
Ministry	newsletter,	posters,	brochures,	website,	social	
media	
	
 Partnerships:		
 WSTF	proposal	for	replication	of	pilots	e	
 Wash	United	
 Equity	
 	DTB		
 Uganda‐living	earth,	water	for	people,	
	
 KIVA	Loans‐	12	beneficiaries	with	KES.	10,000	and	2	with	KES.	
20,000	
 There	is	a	focus	on	the	surroundings	of	the	bio‐centre	to	ensure	
that	the	area	also	experiences	upgrades		
 Sandef:	
 Summary	of	policy	document	SANDEF	guidelines	has	been	
developed.	
 MOU	with	Equity	Bank	on	construction	of	bio‐sanitation	
facilities	with	communities	and	learning	institutions.	
 	Fixed	Deposit	with	Equity	–	Umande	has	already	
deposited	13m	into	a	fixed	deposit	account	with	equity	
bank	in	a	process	of	leveraging	more	funds	from	equity.	
 Proposal	shared	with.	
 Following	adequate	awareness	creation	SANDEF	has	
received	application	totaling	to	9m.	
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 Content:	
 Awareness	on	available	products	on	going	among	the	bio‐	
center	groups	and	landlords	
 Applications	for	Institutions	–	a	total	of	5	learning	
institutions	have	qualified	for	SANDEF	loans	for	
construction	of	Bio‐digester	and	connection	of	existing	
toilets.	
 SANDEF	Committees	activated	and	will	evaluate	and	
endorse	the	groups	and	individuals	needing	loans	and	
follow‐up	on	their	repayment.	
 Challenges:	
 Internalizing	of	the	BCI	concept	by	staff	Adoption	of	
systems,	tampering‐	sanitation	marketing	
 Delay	due	to	bureaucracies	within	the	banks‐	MoU	signing,	
agency	banking	
 Community	dynamics‐	BC	records	
 Online	systems	face	bugs	and	collapse	‐made	analysis	of	
the	systems	a	challenge	because	of	no	consistency	
	
Governance	an	Partnership	in	Kibera		‐by	Joseph	Kimani	
 Form/strengthen	135	women	and	youth	grassroots	
organisations	so	they	can	stand	up	for	their	rights	and	be	more	
assertive	community	demanding	for	accountability	from	their	
leaders	and	the	Government.	
 56	groups	in	Kibera	4	wards		
 9	groups	for	Korogocho	ward		
 70	groups	in	Mukuru	5	wards	
 	
 Train	270	representatives	of	the	women	and	youth	
organisations	on	their	civic	rights	and	duties,	leadership	skills,	
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and	support	them	to	engage	with	and	influence	local	
institutions.	
 Trained	289	on	how	to	engage	
 Hold	community	forums	to	raise	awareness	among	135	
organisations	(approx.	6,700	people)	on	their	civic	rights	and	
promote	their	engagement	in	the	decision‐	making	and	planning	
processes	of	local	institutions.	
 Door	to	door	awareness	creation	conducted	by	the	trained	
community	members	
	
 Produce	and	disseminate	information	to	over	20,000	people	on	
good	health	and	hygiene	practices,	and	governance.	
 Messages	with	communities	developed	and	submitted	to	
Oxfam‐WASH	and	Governance	
	
 Support	15	local	theatre	groups	to	deliver	messages	on	good	
governance	and	public	health.	
 12	groups	contracted	and	linked	to	the	change	
	
 Hold	community	forums	to	raise	awareness	among	135	
organisations	(approx.	6,700	people)	on	their	civic	rights	and	
promote	their	engagement	in	the	decision‐	making	and	planning	
processes	of	local	institutions.	
 Door	to	door	awareness	creation	conducted	by	the	trained	
community	members	
	
 Produce	and	disseminate	information	to	over	20,000	people	on	
good	health	and	hygiene	practices,	and	governance.	
 Messages	with	communities	developed	and	submitted	to	
Oxfam‐WASH	and	Governance	
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 Support	15	local	theatre	groups	to	deliver	messages	on	good	
governance	and	public	health.	
 12	groups	contracted	and	linked	to	the	change	
 Conduct	3	community	accountability	forums,	where	community	
members	and	politicians	jointly	discuss	and	review	local	
development	priorities	and	develop	plans	to	address	challenges.	
 The	accountability	forums	is	ment	to	be	monthly		
 Maanzoni	meeting	22	MCAs‐	Draft	engagement	MoU	
 	3	County	Council	assembly	meetings‐	strategies	of	
engagement	in	WASH	especially	policy	advocacy	
The	accountability	forums	is	meant	to	be	monthly		
	
 Challenges:	
 Uncertainty	of	Continuity	of	project		
 Community	dynamics‐	money	minded,	gate	keepers	
 Land	tenure	
 Meeting	the	demand	
 Accountability	culture‐	groups,	leaders	
	
Technical‐	Makings	the	technical	department	a	profit	a	profit	and	loss	centre	–by	
Michael	Francis		
 Amongst	the	different	departments	in	Umande	trust,	technical	is	
one	of	the	most	outstanding	units	since	it	has	offered	tangible	
outputs	in	terms	of	implementation	of	projects	in	Nairobi(	
mukuru,	korogocho,mathare,	kibera	and	westlands),	
nakuru,kisumu,homabay		etc.	
 A	transition	was	made	within	the	department	to	focus	on	profit	
making	and	avert	donor	dependency.	
 The	department	consists	of	seven	units:		
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 Objectives:		
 To	construct	bio	sanitation	facilities	that	will	be	used	as	
entry	points	towards	sustainable	urban	development.	
 To	scale	up	urban	sanitation	services	through		
 Developing	partnerships	between	community,	
Government,	NGOs,	local	authorities,	professional	
associations	and	international	agencies			
 To	convert	human	waste	into	a	resource	that	provides	
multiple	uses		(bio‐gas	and	liquid	fertilizer).	
 To	construct	structures	that	meet	required	standards	
aimed	at	providing	sustainable	services.	
	
 Projects:		
 Bio‐sanitation	
 School	bio‐digesters	
 Nordic	Climate	Facility	
 Water	choices		
 Bio	Sanitation		
 Umande	trust	as	an	organization	through	technical	has	put	
up	a	total	of	64	bio	sanitation	units	across	the	different	
projects	areas.	
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 The	bio	sanitation	units	vary	in	size,	design	and	models	
from	one	area	to	the	other	
	
 Schools	bio	digesters	
 	Due	to	the	high	population	in	schools,	most	usually	have	
challenges	in	terms	of	sanitation	and	energy.	
 Umande	has	moved	in	some	of	the	schools	to	address	the	
aforementioned	challenges	to	help	close	the	sanitation	
loop		by	constructing	bio	digesters		and	improve	existing	
sanitation	facilities.	
 Some	of	the	latest	schoolbio	digesters	to	be	constructed	
are	located	in	karima	girls	in	north	kinangop	and	mother	
of	mercy	in	limuru	
 cont’d	
 The	latrines	are	upgraded	and	connected	to	the	digesters	
then	to	the	kitchen	to	produce	biogas	for	cooking.	
	
 Advantages	to	the	school:	
 Has	helped	reduce	deforestation	especially	in	the	nearby	
Abadares	forest.	
 The	bio	digester	offers	returns	on	investment.	It	produces	
free	gas	and	does	not	need	to	be	extracted.	
 The	effluent	of	the	bio	digester	is	rich	in	nutrients	and	can	
be	used	as	manure	for	the	school	garden	and	the	nearby	
forest.	
 The	bio	digester	does	not	have	to	be	manually	exhausted	
since	the	feces	are	completely	digested.	
 The	school	sanitation	standards	are	improved.	
	
 NCF:Business	development	Closing	the	rural	urban	carbon	
dioxide	and	nutrient	cycle:		
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 The	projects	has	a	mitigation	focus,	substituting	inorganic	
agricultural	fertilizers	and	fossil	fuels	as	well	as	lower	the	
methane	emissions	from	human	waste.		
 	It	will	also	provide	adaptation	advantages	in	terms	of	
increased	resilience	and	improved	sanitary	services	for	
displaced	people	in	informal	urban	settlements	in	Nairobi.		
	
 NCF	project	outputs:		
 A	functional	gas	and	fertilizer	production	plant	will	be	
successfully	constructed			
 An	establishment	of	an	operational	business	unit	that	
generates	profits	
 Purified,	compressed	biogas	has	been	introduced	and	sold	
to	the	Kenyan	market;		
 Organic	fertilizers	are	sold	on	the	Kenyan	market.	
 Train	Community	groups	on	improved	Bio	centre	
management	business	management	and	guidance	to	
monitoring	of,	the	biogas	plant	business	unit.	
 Have	Regular	income	for	the	participating	community	
groups	is	delivered	by	the	business	unit	
	
 Achievements:		
 Constructed	64	bio	sanitation	facilities	and	various	bio	
digesters	in	schools.	
 Have	engaged	the	community	by	training	them	as	artisans	
and	masons	in	each	bio	centre.	
 Created	partnerships	with	the	community,	local	
authorities,	professional	associations	and	international	
agencies.	
 Upgraded	designs	and	models	of	to	improve	efficiency.	
 Introduced	bio	gas	packaging	that	has	been	piloted	in	the	
project	areas	(puxin	bag)	
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 Challenges:	
 Political	conflicts	from	conflicting	parties	and	parties	of	
interest	at	times	disrupt	the	process.	
 Poor	environmental	conditions	in	urban	settlements.	
 Insecurity		
 In	accessible	roads	to	construction	sites		
 Targets	for	2014:	
 	In	first	quarter:		
 Finalize	on	the	top	iv	mukuru,	korogocho	and	
dagoretti	bio	centers	
	
 In	first,	second	and	third	quarter:	
 Create	partnerships	with	the	ngos’	county	
governments	and	private	sectors.	
 Construct	at	least	50	bio	digesters	and	20	bio	
sanitation	facilities		
 Connect	at	least	200	on	plot	toilets	
 Identify	50	water	kiosks	and	install	water	choises	
 Outputs:		
 Encourage	sanitation	by		sourcing	for	more	income	
 To	reduce	unhealthy	practices	and	have	better	
sanitation	options	
 	To	make	water	kiosks	more	usable	and	profitable	
 In	second	and	third	quarter:	
 Construction	of	the	NCF	bio	gas	plant	
 Output:	
 Biogas	and	fertilizers	to	be	readily	available	in	the	
market		‐Make	profits	from	the	sales	
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Why? Our Focus on bio‐sanitation ‐by Josiha Omotto	
 Introduction:		
 Inadequate	sanitation	is	a	major	cause	of	disease	
worldwide.	Improving	sanitation	is	has	a	significant	
beneficial	impact	on	health,	incomes	and	human	dignity	
 The	Millennium	Development	Goals	(MDG	7	Target	7c)	
calls	on	countries	to	`halve	by	2015,	the	proportion	of	
people	without	access	to	safe	drinking	water	and	
sanitation.		
 Sanitation	is	a	key	strategic	plank	in	the	emerging	
Sustainable	Development	Goals	(SDG)	
	
 Theory	of	Change:	
 Sanitation	is	dignity;	state	and	non‐state	actors	have	the	
obligation	to	progressively	realize	the	right	to	sanitation	
 A	toilet	is	more	than	a	sanitation	facility:	it	should	be	an	
information,	energy,	carbon	reducing,	water	conserving,	
social,	economic	and	democracy	asset	
 Human	waste	is	precious/strategic	–	Multiple	use	of	waste	
(bio‐gas	and	liquid	fertilizer)	
 Community‐based	finance	models	(daily	savings,	
sanitation	development	funds	and	grassroots	
cooperatives)	for	sustainable	and	improved	access	to	
sanitation		
 Community‐based	shareholding	of	sanitation	facilities	–	
Support	livelihoods	(income	from	rent,	services	and	
biogas	supplies)	
 Developing	partnerships	between	community,	NGOs,	
services	providers,	financial	institutions,	ocal	authorities,	
professional	associations,	international	agencies	and	
private	sector)	to	scale	up	urban	sanitation	services	
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 Bio‐centres	as	entry	points	towards	sustainable	urban	
development	and	renewal:	our	focus	on	Integrated	Urban		
 Environmental	Planning	
	
INS  Institutions 
(Key Partners) 
Intentions 
(Emphasis) 
Innovations  
(Key Phrases) 
Institution 
Development 
VE International, Oxfam, BMGF  Transform Umande Trust’s core 
business, brand &  Identity 
Social Enterprise Agency ,  ODP, 
Business modeling; re‐branding,  
Lean, Start‐up agency; Franchise 
Innovation accounting 
Incentives  Community‐based enterprises – 
sanitation, energy, environment, water,  
financial institutions, county and national 
governments 
Improve performance with focus on 
pricing, payment innovations, healthy 
practices & access to services 
Profit centres
Shareholding/dividends 
Price Sensitivity, Digital/Cashless 
payments;  
Profitability;  
Investments  Communities (tenants & landlords) 
WSTF & Service Providers 
Equity, NIC,  DTB, Universities ; Google, 
Safaricom, BMGF 
 
Attract/leverage financing for urban 
sanitation services 
Investment financing (SANDEF) 
Return on Investments 
Scaling up/replication 
Infrastructure  Tenants, landlords, enterprises 
National and county Govt. (esp. Public 
Health & Sanitation + Water + 
environment), Financial agencies,  
Enrich/expand urban sanitation 
assets and services 
Sanitation Planning  
Bio‐sanitation/clean energy 
Sludge management 
Reinvented toilets 
Information (& 
Influence) 
National and county governments, 
universities, Media, CSO coalitions, 
Practical Action/CLTS, Oxfam,  BMGF, 
Urban Matters, ANEW), UN,  
Influence processes, institutions and 
policies : to transform urban 
sanitation innovations  (the 5ps) 
Evidence‐based impacts 
Social media 
Landscaping/learning 
Benchmarking 
International reach  
	
 The	future:		
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 Umande	trust	has	been	working	for	10	years,	but	the	
results	achieved	is	worth	20	years	De	findes	I	the	big	5	
settelmens		
 Umande	are	the	only	ones	doing	this	kind	of	work		
 Today	Umande	is	present	in	5	counties	however	in	the	
future	Umande	needs	to	be	present	in	5	more			
 Umande	trust	in	an	sanitation	oragnisatin	however	this	is	
being	udes	a	entry‐point	for	much	more			
 Sanitation	is	an	entry‐point	to	dignity		
 Umande	trust	is	becoming	a	leading	energy	organisation	
 Umande	has	to	become	the	the	firstmovers	in	energy	and	
climate	change		
	
	
Finance	and	Budgets	‐by	Kate	Mueni	
 The	highlight	from	the	budget	was	presented	
 It	is	important	to	remember	that	he	budget	is	an	estimate	and	the	
amount	of	salaries	is	an	projection			
Plenary session 
After	the	presentations	the	floor	was	open	for	a	plenary	session.	Here	everybody	was	invited	
to	contribute	with	comments,	questions,	thought	and	ideas.		
Several	interesting	points	was	raised		‐the	following	summery	might	not	be	chronological	due	
to	the	fact	that	the	different	comments	has	been	divided	into	relevant	topics.			
	
	
Healthcare and Sanitation  
Professor	Mariam	Mutungi	raises	a	concern	about	the	importance	of	public	health.	She	
furthermore	states	that	sanitation	and	health	is	interlinked	and	there	needs	to	be	a	focus	on	
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making	healthcare	and	education	on	hygiene	a	surplus	in	the	bio‐centres	in	order	to	help	
preventing	infant	mortality	among	other	important	health	issues.		
There	is	an	overall	agreement	among	the	attends	on	the	importance	of	the	issue	raised		
	
Community participation  
Namada	Simoni	points	out	the	importance	of	community	participation.	There	is	a	lot	of	talk	
about	how	Umande	trust	need	to	be	committed	however	it	is	equally	important	that	the	
communities	are	committed	as	well.	Thus	Umande	trust	needs	to	make	sure	that	the	
community	participation	is	very	clear.		
Among	the	attendance	t	is	agreed	that	this	should	be	a	focus	point	in	the	future		
	
Bio‐centre networks 
During	the	presentation	from	Kisumu	the	matter	of	bio‐centre	networks	where	raised.	There	
is	not	agreement	on	whether	or	not	these	network	exits	in	Nairobi	as	well.		The	end	result	of	
the	discussion	was	that	the	networks	do	exits	in	Nairobi	however	they	are	not	active.		The	
attendance	agreed	upon	the	importance	of	the	networks	in	order	to	secure	a	sustainably	
development	thus	the	networks	in	Nairobi	needs	to	be	reawaken.			
	
	
Patent, ownership and knowledge sharing   
During	the	session	the	issue	of	knowledge	sharing	versus	people	copying	the	wok	of	Umande	
trust	without	asking	was	raised.			
The	value	of	knowledge	sharing	was	acknowledged	however	the	importance	of	not	diluting	
the	“brand”	Umande	trust	was	equally	acknowledged.	Thus	the	discussion	turned	to	the	
notion	of	patents	and	ownership	of	ideas.			
In	order	to	secure	the	good	name	that	Umande	trust	has	work	so	hard	for	it	is	pivotal	to	
ensure	that	no	one	abuse	Umande	trust’s	willingness	to	share	their	knowledge.	Thus,	after	a	
good	discussion,	it	was	decided	whit,	complete	agreement,	that	Umande	trust	has	to	work	on	
getting	a	“real	brand”	and	patent	it’s	ideas.		Not	to	stop	the	knowledge	sharing	but	to	ensure	
the	quality	of	future	projects.			
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Cooperation with the official institutions 
In	order	to	secure	a	sustainable	development	in	the	society	Umande	trust	needs	to	work	on	
influencing	policy,	and	whenever	possible	work	closely	together	with	the	local	official	
stakeholders.	When	the	community	and	the	county	are	reached	the	cap	to	the	government	can	
be	closed.		Thus	it	is	decided	that	Umande	needs	to	keep	lobbying	and	maybe	even	increase	
the	efforts.		
	
Financing ‐going from donor to self‐driven   
	The	fact	that	Umande	is	going	from	being	depending	on	donors	to	be	self‐driven	causes	a	
whole	new	way	of	thinking	–	profit	and	loss.	Furthermore	Amin	Gwanderi	raises	the	
relevance	of	an	actual	financing‐	model	and	he	offers	to	produce	one.	Joseph	Kimani	points	
out	that	it	is	pivotal	for	the	existence	of	Umande	trust	that	it	does	not	look	like	we	are	making	
money	on	poverty	–Umande	trust	is	a	charity	so	no	profits.		Justice	Kasenga	Mulwa	ask		‐now	
when	we	are	talking	of	Umande	Trust	as	an	enterprise	is	any	thing	free?			
The	enterprise	aspects	must	not	compromise	the	good	work	that	Umande	is	carrying	out	with	
the	communities	i.e.	Umande	cannot	and	should	never	be	“just	a	business”.		
		An	example	in	order	to	explain	is	provided:	we	will	not	charge	5	million	for	something	which	
only	cost	1,2	million	however	we	might	charge	1,5;	this	practice	requires	great	transparency	
and	openness	in	the	processes					
	A	long	and	educational	discussion	on	the	topic	of	creating	an	Umande	trust	enterprise	results	
in	the	agreement	that	the	business	mindsets	should	be	adapted	however	one	should	might	not	
adapt	the	lingo	due	to	somewhat	negative	notions	words	like	“profit”	and	“loss”	can	bring	
along			
	
Investing 
Kate	mueni	raises	the	issue	of	investing	the	money	coming	in	from	the	bio‐centres	using	the	
different	cashless	systems.	The	money	are	not	being	paid	back	before	after	6	month	to	a	year	
thus	Kate	points	out	that	it	would	be	a	good	idea	to	invest	the	money	and	thereby	make	a	
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surplus.	There	is	overall	agreement	on	the	fact	that	investing	the	money	would	be	a	smart	
move	and	it	is	decided	that	the	money	can	be	invested.			
	
Presentation	by	Musyimi	Mbaki	
The	overall	theme	for	the	presentation	is	–	Umande	Trust	the	enterprise.	Musyimi	Mbaki	had	
made	a	poster	showing:		
 Present	
 Innovations	
 Skills		
 Vission		
 Community		
 Future		
 Road	map		
 Energy	
 People		
 Vehicle(S)		
 Good‐will		
This	is	to	illustrate	the	recourses	within	Umande	Trust	today	and	in	the	future.	Umande	Trust	
is	not	just	about	water	and/or	sanitation		‐it	can	be	about	whatever	we	plan	it	to	be	i.e.	bio‐
centres	can	incorporate	culture,	health	or	nurseries.			The	UTE	i.e	Umande	Trust	enterprise	
has	the	opportunity	to	be	whatever	we	plan	it	to	be.	Thus	proper	planning	is	a	must	and	
Umande	trust	needs	a	implementation	strategy.		
	
The	urban	environment	programme	2014‐2017	by	Collins	Obura	
 Duration:	
 From	2014‐2017	i.e.	3	years		
 Partners		
 Umande	Trust	and	VE‐Sustainable	energy			
 		Empowerment	and	capacity	building	of	communities	
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 Capacity	building	of	local	authorities	
 Gender	equality		
 National	networking		
 Advocacy	and	organizational	development	
The	conflict	of	interest	document		
Under	the	guidance	of	Namada	Simoni	the	conflict	of	interest	document	is	introduced.	The	
mission	for	the	document	is	to	ensure	that	the	board	members	do	not	has	any	personal	
interest	in	any	of	the	projects	carried	out	by	Umande	Trust.	A	short	discussion	on	the	meaning	
of	self‐interest	follows	without	any	major	disagreements.		The	outcome	of	the	discussion	is	
the	resolution	that	the	document	is	fit	and	will	be	applied	in	the	board.	
The	constitution		
In	order	to	meet	the	demands	from	the	local	and	global	partners	there	is	a	need	for	having	
clear	lines,	thus	the	changes	in	the	constitution	are	made	to	ensure	transparency	in	the	
Umande	Trust.	The	changes	will	furthermore	ensure	the	independency	of	the	organization.		
Joseph	Kimani	points	out	that	Umande	Trust	speaks	and	teaches	Good	governance	so	the	fact	
that	this	is	implemented	in	Umande	Trust	itself	is	very	positive.		It	is	agreed	to	adopt	the	
changes	unanimously			
	
	
Priorities	for	the	future	
		Joshia	Omotto	invites	everybody	to	spent	a	bit	of	time	thinking	of	the	future.	He	starts	out	by	
talking	about	what	the	board	members	has	been	discussion	after	the	session	Saturday.	 	The	
main	objective	which	they	have	been	talking	about	is;	the	sanitation	situation	in	the	schools	
and	how	this	could	be	a	part	of	the	governments	green	school	project.	However	the	members	
of	 the	 school	 boards	 have	 to	 little	 knowledge	 about	 the	 bio‐centers	 and	 the	 good	 thay	 can	
bring	 in	 regard	 to	 the	bettering	of	 the	 sanitation	and	 the	environment	 in	 the	 schools.	 Thus	
there	 is	assembelt	a	team	to	target	the	schools	‐	 the	members	of	the	team	is:	Collins	Obura,	
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Kate	 Mueni,	 Michale	 Francis	 and	 Joyce	 Wambui	 .	 Futhrthermore	 is	 there	 a	 need	 for	 the	
strategic	plan	need	to	be	updated	Aida	Binale,	Joseph	Kimani	and	Mariam	Mutungi	is	working	
on	 it.	 	 	 Las	 tbu	not	 least	 is	Kate	Mueni,	 Joshia	Omotto	 and	Amin	Gwanderi	working	 on	 the	
business	plan	for	Umande	Trust.	All	the	grouos/kommitties	has	to	have	a	product	done	by	the	
7th	of	March.			
	
Umande	 trust	 dose	 not	 have	 a	 gender	 or	 youth	 policy,	 this	 is	 something,	 which	 has	 to	 be	
corrected.	In	line	with	this	is	the	gender	equality	within	in	the	board	an	issue	thus	a	focus	on	
inviting	more	females	to	join	is	important.		
	
All	the	attendees	is	asked	to	write	down	what	they	find	to	be	the	3	most	important	focus	areas	
for	 Umande	 trust	 in	 the	 near	 future.	 The	 following	 is	 a	 compilation	 of	 the	 result	 of	 the	
exercise:	
 Strengthening	the	partnership	with	the	county	government	
 Education	of	school	board	members	on	the	benefits	of	the	bio‐
centres	
 Biogas	as	utility	property		
 Documentation	improve	visibility		
 Expand	project	areas	to	county	and	schools		
 Engage	the	private	sector		
 Improve	utilisation	of	the	current	bio‐centre		
 Umande	trust	should	invest	more		
 Pulling	experience	from	the	different	stations	so	that	we	can	
learn	and	plan	better		
 Focus	on	how	strengthening	the	linkes		
 Strengthening	our	community	networks			
 Staff	development	
 Influence	policy	both	on	national	and	county	level			
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Closing	remarks	
There	was	an	overall	agreement	among	the	attendance	that	the	retreat	and	workshop	hade	
been	a	great	success.		It	was	interesting	and	educational	to	hear	all	the	presentations	and	the	
discussion	on	the	future	of	Umaden	trust	and	the	Umande	enterprise.		
Professor	Mariam	Mutungi	rounds	off	the	entire	workshop	with	following	remarks:	
	
Firstly	she	thanks	for	the	opportunity	to	hear	and	lean	so	much	about	Umande	Trust	then	she	
points	out	that	Umande	Trust	is	doing	a	priceless	and	pivotal	work.	Thus	it	is	important	that	
Umande	Trust	grows	not	just	numbers	but	also	in	depth		
	
	
	
